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PREFACE 
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Air Force Project Manager was Capt Matt Towne, DOT. The data analysis was completed 
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1.0 INTRODUCTION 

As with other types of aerospace testing, turbine and rocket engine testing requirements 
are making escalating demands on computational fluid dynamics (CFD) as a means to reduce 
the costs and risks involved in test planning, execution, and analysis. Since even the simplest 
engine test always involves a hot, turbulent, chemically complex exhaust, and since many 
problems of current interest involve complex, multiple flow passages, these demands on CFD 
are very stringent indeed. Although many specialized CFD codes have been developed to 
treat selected subsets of engine testing problems, there remains a largely unsatisfied requirement 
for a general purpose CFD tool, which is at least qualitatively applicable to the bulk ofengine 
testing needs. The PARC Navier-Stokes code was acquired and modified for use within the 
Engine Test Facility (ETF) at Arnold Engineering Development Center (AEDC) with this 
in mind. This_computer program, while still under active development, has proven capable 
of treating many propulsion testing problems (e.g., thrust reversing engine exhaust collector 
design), which could not be dealt with otherwise. This report provides the background and 
technical details necessary to the use of this Navier-Stokes code. 

1.1 BASIC INFORMATION 

The PARC codes are flow-field simulation programs that calculate the thermodynamic 
and kinematic properties of a fluid flow at discrete points within the flow, based on a specified 
boundary geometry and appropriate flow conditions on these boundaries. The boundaries 
can be quite complex, and the fluid can be treated fairly generally. Inviscid and viscous flows 
can be calculated. Viscous flows can be laminar or turbulent and can be treated as fully viscous 
or as shear layer flows. These programs are currently optimized as steady-state flow simulators 
and are available in a two-dimensional (2-D) and axisymmetric version and a fully three- 
dimensional (3-D) version. Although the PARC codes are written in Cray FORTRAN 77, 
they use no special Cray subroutines and should be easily implemented on any scientific 
computer. These codes are maintained and periodically updated by personnel of the Propulsion 
CFD project. 

1.2 PHYSICS 

The basis of the algorithms used in the PARC codes is the complete Navier-Stokes equations 
in conservation law form. That is, the divergence form of the time-dependent continuity, 
momentum, and energy equations is the heart of the physics embodied in these codes. To 
reduce the complexity and computer memory requirements of these codes, the 
2-D/axisymmetric and 3-D specializations of the Navier-Stokes equations are treated in two 
separate versions of the PARC program (PARC2D and PARC3D, respectively). Various 
additional specializations are provided for within each of these programs. For example, the 
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viscous terms can be selectively calculated so that a thin-layer simulation can be performed 
or an inviscid (Euler) flow field calculated. Similarly, for viscous simulations the fluid flow 
can be treated as laminar or turbulent as desired. Turbulent flow is calculated by considering 
the Navier-Stokes equations as having been Reynolds-averaged (mass-averaged) and by using 
an algebraic turbulence model to determine a turbulent viscosity. The viscous coefficients 
are determined from Sutherland's viscosity law, Stokes hypothesis, and an assumption that 
the Prandtl number is constant. 

1.3 COMPUTATIONAL ALGORITHM 

The Beam and Warming approximate factorization algorithm (Ref. 1) forms the heart 
of the PARC code. This algorithm is an implicit scheme that solves the set of equations 
produced by central-differencing the Navier-Stokes equations on a regular grid. Since these 
equations are formulated in the strong conservation form for a curvilinear set of coordinates, 
the resulting algorithm is quite general with the desirable features of global conservation and 
shock capturing. Its ADI style formulation makes this implicit scheme very economical in 
comparison to other implicit and explicit formulations. The implementation of the Beam 
and Warming algorithm into a Navier-Stokes code was first reported by Pulliam and Steger 
(Ref. 2). This program, known as AIR2D or AIR3D, was then updated recently by Pulliam 
(Ref. 3), who diagonalized the implicit matrices for more efficient execution times. He also 
modified the artificial dissipation so that it was treated completely implicitly and included 
a Jameson-style (Ref. 4) second-order term for improved shock capturing. This code, termed 
the ARC2D or ARC3D program, has been in widespread use within the aerodynamics 
community. The PARC codes, PARC2D and PARC3D and their various specializations, 
are directly derived from the ARC codes and share many of their principal features. 

2.0 THEORY 

2.1 NAVIER-STOKES EQUATIONS 

Although many simplified versions of the Navier-Stokes equations have been successfully 
applied to various propulsion testing problems, in general these very complex fluid flows 
can only be adequately treated by the full set of equations. However, because of certain 
unresolved problems in turbulence modeling, constraints imposed by the numerical technique, 
and the desirability of keeping the analysis as simple as possible, a number of assumptions 
and restrictions are required. This section will present the particular forms of the Navier- 
Stokes equations, the equations of state, the constitutive equations, and other subsidiary 
relations that were used in the formulation of the PARC code. 
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2.1.1 Cartesian Conservation Law Form 

The governing differential equations used to model propulsion-related fluid flows are 
the Reynolds-averaged Navier-Stokes equations for a Newtonian fluid that obey a Fourier 
heat conduction law. This system of partial differential equations (continuity, momentum, 
and energy equations) can be expressed in the following nondimensional conservation law form: 

dQ        9Fj   =     1     3Gj 
3t    +  dXj        Re   aXj 

where Q is a vector containing the conservation variables: 

Q = 
e 

euj 

E 

the Fj vectors represent the inviscid flux vectors: 

Fj = 

euj 

QUjUj   +   P 5jj 

(E + P)Uj 

and the viscous flux vectors (G;) are 

Gj = 

For a Newtonian fluid, the viscous stress tensor takes the form: 

(dUj 3UJ \ 

~äx~ +  aXj J 

Assuming a Fourier heat conduction law, the heat flux vector is 

K     dT 
qj =  

/3rPr  3Xj 

The total energy per unit volume, E, is defined to be 

(' + 7u*u") E = e |e + — ukuk 
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For notational convenience, use has been made of the Kronecker delta: 

«n = 
\ 0, if i * j 

and of the Einstein summation convention: 

N 
ukuk =    E   UjUj 

j = i 

(that is, repeated indices in a product indicate summation over the range of the indices). 
The indices range from 1 to 2 for 2-D and axisymmetric formulations and from 1 to 3 for 
3-D formulations. 

Definitions of fluid property notation and the associated nondimensionalizing parameters 
are contained in the following cable: 

NON- 
NOTATION DIMENSIONALIZING 

PARAMETER 

Q Or 
P erar

2 

T Tr 

e ar
2 

P Mr 
A Mr 
K Kr 

Ui ar 

x, xr 

t Xr/ar 

PROPERTY 

Density 
Pressure 
Temperature 
Internal energy per unit mass 

First coefficient of viscosity 
Second coefficient of viscosity 
Thermal conductivity 
Velocity components 
Cartesian coordinates 
Time 

where the "r" subscript indicates an arbitrary reference fluid state, and "ar" is the 
corresponding reference sound speed. The following dimensionless parameters are also 
required: 

Re = erarXr/Vr 
Pr =  Kr/CPr/tr 

ßr - a2/CPrTr 
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where CPf = reference specific heat at constant pressure. 

When convenient, the following aliases will be used for the velocity and coordinate 
components: 

X, = X U]   = u 

X2 = Y U2   =   V 

X3 = Z U3   =   W 

Although this mixed vector-Cartesian tensor notation is quite compact, it can also be obtruse. 
Example expansions in pure vector notation for 2-D would be 

G2 - 

1 e ' QU 

Q = 
eu 

ev 
E 

i      i 

F, = 
eu2 + P 

euv 
(E + P)u 

i                 i 

i 0 

V- ("y + vx) 

1 

+ vx) 

2jiVy + X {ux 

+ 2v Vy] -i- X V { 

f      Vy) 

UX      +      Vy)      +     ~ K     T y 
ßr Pr           , 

Where the following subscript notation has been and will be used to denote partial 
differentiation, when convenient 

Ux = 
du 

ax 

u. = 
du 

dy 

11, 
du 

dz 

2.1.2 Thermodynamic Properties 

Although the PARC codes can easily be modified to allow for an arbitrary functional 
form for the second coefficient of viscosity, Stokes hypothesis has been used in all versions: 

x--f. 
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For a general real gas, the thermodynamic properties are found as functions of density and 
internal energy: 

P - P (e.e) ß = n (G,e) 
T = T (G,e) K = K (e,e) 

However, the current versions of the PARC code are based on the assumption of a thermaljy 
and calorically perfect gas. The following nondimensional equations of state are used: 

P = gT/y 

e= T/7(7-l) 

This allows the pressure and temperature to be expressed simply as functions of the 
conservation variables: 

P = (7-D(E - — eukuk) 
2 

T = 7 (y- 1) (E/G ukuk) 
2 

In this case, the ratio of specific heats, -y, is a constant and ßT = y~ 1. 

The perfect gas versions of the PARC codes also use the assumption of a constanUPrandtl 
number and the Sutherland viscosity law: 

K = ß 

ft =: T3/* (1 + Ts) / (T + T5)   (Ts the nondimensional Southerland temperature) 

2.1.3 Curvilinear Coordinate Conservation Law Form 

To allow for the easy discretation of these equations on arbitrary grids, it is advantageous 
to re-express the Navier-Stokes equations in terms of general curvilinear coordinates while 
retaining the strong conservation law form. The following coordinate transformation is 
defined: 

£j = $ (x„ t) 

10 
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Using this coordinate transformation, the Navier-Stokes equations become 

A 

dt 3£j Re    3fj 

A      A 
Where the vectors Q, Fj, and Gj are linear combinations of the corresponding Cartesian 

vectors Q, Fj, and Gj, 

or, equivaientJy: 

A        I 
Q =  J Q 

1       J  \ dt   V       dXk    *J 

'       j   3Xk 

«-7 
e 

E 

*I-T 

6Uj 

pUjUj +■ P 

(E + P) Uj - P 

dXt 

ÜL 
3t 

A 
G; 

A A 

The contravarient velocities are defined as 

u, = 4- + . at 3Xt 

Transformed viscous stress tensor and heat flux vector are given by 

rij = 
dX» 

7-ik 

Qj = 
Ik 
axL. Qk 

li 
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where the velocity and temperature derivatives are: 

3u;        d£k    3u, 
3Xj 3Xj   dlfk 

dT 3&    dT 
3Xj        9Xj   9fk 

The^PARC code formulation assumes that the curvilinear coordinates do not vary with time 
so that the above terms involving dgriyativeTof the coordinates with respect to time do not 
appear. Spatial coordinate derivatives are collectively termed "metrics," and the Jacobian 
of the transformation is denoted by "J." Wherever it is convenient, the curvilinear coordinates 
and the contravarient velocities will be referenced by the following aliases: 

£i = * U, = U 

fe   =   T, U2   =   V 

h - f u3 = w 

2.2 BEAM AND WARMING ALGORITHM 

The difference scheme used in the PARC code is the approximate factorization algorithm 
attributable to Beam and Warming (Ref. I). This algorithm is an implicit, first- or second- 
order time-accurate, computationally robust scheme for solving the Navier-Stokes equations. 
Its "delta" formulation ensures the attainment of steady-state solutions that are independent 
of the time-step size. The most attractive feature of the algorithm, as modified by Pulliam 
(Ref. 3), is that it forms an ADI type of scheme in which each sweep involves the inversion 
of a set of scalar pentadiagonal matrices. This algorithm has solved a variety of complex 
2-D, axisymmetric, and 3-D problems of importance to propulsion testing applications in 
a timely manner. 

2.2.1 Time Differencing 

Although the original Beam and Warming algorithm contained very general time-difference 
formulas, the current versjQ_ng nf th(* PARC codes usg_Eu|er backward differencing: 

AQn + At» | J J—1 
\   d£j Re      3£j   f 

= 0 

12 
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which has a truncation error on the order of the time-step size, At0. The superscript indicates 

evaluation of the variable at the time tn, that is 

Qn = Q (fc,tn) 

where tn is the nth time variable in a monotone increasing sequence of time variables. The 
"delta" forward time difference is defined as 

AQn = Q"*1 - Q" 

2.2.2 Time Linearization 

The time-differenced equation cannot be easily solved since the flux vectors are nonlinear 
functions of the conservation vector. However, the inviscid flux vector may be time-linearized: 

Fn + 1 - F" 4- Aa AQn 

i J J    ^ 

which has a truncation error on the order of the square of the time-step size. The Jacobian 

matrix, Aj, is formally derived from vector differentiation: 
/> 

_   Mi 
dQ 

The expanded form for a perfect gas is 

0 

Aj = 

{<t>2 - h) Uj 

Jk 

jk**  -  u.Uj Uj5lk  +  JSL«,  -  (7-D-g-Uk 

M 
ax J-h - (7-l)ukUj 

o 

(7-1) 
dXj 

TUj 

where 

UfUf 

h = 7 — — <b2 

13 
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The viscous flux vector, Gn.+ l, could be treated similarly but in the current..v.ersions 
of the PARC code is time-lagged to allow the formation of the scalar pentadiagonal algorithm. 
Thus the linearized form of the time discretation is 

(' + * -w A>)AQ = " M {-it - -RT IUT) 

where "I" denotes the identity matrix of appropriate rank. 

2.2.3 Approximate Factorization 

Since the operator on AQ" in the above equations contains derivative operators in all 
spatial directions, the matrix operator that will be formed when the derivatives are replaced 
by differences will make solution of the resulting block matrix equation computationally 
expensive. If instead the operator is "factored," a series of inexpensive scalar matrix equations 
with small bandwidth can be solved: 

HH(,+HHH^hHf-iHf) 
where the obvious simplification occurs in 2-D. This equation is still formaily first-order 
accurate in time. When the spatial derivatives are replaced by appropriate differences, the 
following algorithm results: 

RHS = -At [^F? + «ß + *#) - -^ (dfG?+ d,G2
n+ drG3"jj 

(I + At5f A?) AQ" = RHS 

(I^-At5„ A^AQ' = AQ" 

(I + At 6rAj) AQn = AQ* 

A A A 
Qii+1   _  Qn   +  £Qn 

where the central difference operators are defined: 

14 
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6tF £T| 

3fF3 

- [F, tt+l.i.f) Fitt-i,i,n] 

F2«,u-l,f)] 

[Fju.u.r+D - F3a.1r.f-i)] 

4r [Fa«,n+U) 
2   L 

and 

d^Gi » GL [^ + —,ij 

d„G2 = G2 U,, + i-,f J - Ga k, - y,f| 

= G3 [{,,,f + i-j - G3 krr.r - y) dA - 

In evaluating these mid-point values of the Gj vectors, Gi(£+ 1/2,17,f) f°r example, all 
quantities are averaged in the direction of the difference, except for derivatives of velocity 
in this direction, which are central-differenced. For example, 

p (*+-pl.f) = y fi (*+ U.i") + M ({-l.w.f)l 

w+y*n ■ y {y |u(i+i,u+i,r) - KM-1.1-1,n + yUt+i,n - u&v-i.n 1 

wJ^+—,ij,r) - w(^+i,Tj,r) - w(£,ij,r) 

2.2.4 Artificial Viscosity 

Because of the central-difference nature of this scheme, some artificial viscosity is necessary 
for stability and to suppress cosmetic blemishes. The Jameson-style (Ref. 4) artificiabriscosjity 

jnndel ii&qd_inthe PARC code is 

vJct (e<2>Af -  e<4)AfVjAj)| (JQ) + V, [cJ€«2>A, - e<XV A,)] (JQ) 

15 
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+ vJCf («PJAf - e<4>Afv>AfJI (JQ) 

where the forward and backward difference operators are 

V*Q = Q(i,i>,£) - Qtf-l^.f) 

with analogous formulas for the other coordinates. The nonlinear coefficients are given by 

Ct - Ctf+l^f) + C(f,r,f) 

for example, where 

c - (|u|+ aV^+^+^+ (lvl+ aV^+"v+^+ (|w|+ av^+rJ+rf) 
The second- and fourth-order coefficients are defined as 

e<2> = K2Atf 

e<4> = Max (0, K4At - e»>) 

and the "switch" function "f" has the basic form: 

f = Max (ft, f„ fr) 

where 

U = I P(f+U.f) - 2P(^,r) + p«- i,i»,f)|/fp«+u,n + 2P(£,,,f) + p«-i,u,r>l 

In actual usage in the PARC codes, f is smoothed (averaged) over immediate neighbor points. 
Thevtwo coefficients, K2 and_K4Jhave^jnaxjmum values ^jfJK25_andJ)J>4, respectively. 

2.3 PENTADIAGONAL FORMULATION 

The basic Beam and Warming algorithm requires the solution of a block tridiagonal matrix 
for each coordinate line in each coordinate direction. This series of block matrix inversions 
is computationally expensive, especially for 3-D problems where the blocks are 5 by 5 sub- 
matrices. When the fourth-order artificial viscosity is included as part of the implicit operator, 
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the solution of a block pentadiagonal matrix equation is required, an even more expensive 
process. However, it is very desirable to incorporate the fourth-order^artificial dissipation, 
as it has proven to aid in shock capturing and in rapid convergence to a steady-state solution. 

2.3.1 Diagonalized Algorithm 

One way to avoid the expense of solving a block pentadiagonal matrix equation is to 
uncouple (diagonaiize) the equations. This can be done by noting that the flux Jacobian, 
Aj, has a complete set of eigenvectors and real eigenvalues so that if Aj is decomposed, 

Aj = TjAjT."' (no summation here or in what follows), 

where Aj is the diagonal matrix of eigenvalues of Aj, and Tj is the matrix of right eigenvectors 
with Tj-1 its inverse, then 

('+ "it)' (T'V + "lir^r1)- T< (' ♦ *iHv 
Thus the diagonalized form of the factored algorithm is 

T, (l + At -A_ A,) N,2 (i + At -j- A2j N23 fI + At -^- A3j T^1 AQ = = RHS 

where 

N,2 = T-'Tz 

N23 = T^'Tj 

Following Pulliam (Ref. 3), the explicit form of the eigenvalue matrices is 

Aj = Diag [Uj.Uj.Uj + aIK{ |, Uj - a| Kj |] (2-D) 

Aj = Diag [Uj.l^Uj.Uj + a|K{ |, Uj - a|K{ |] (3-D) 

17 
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where 

K> = a 1        3Xj 

KJ = -v/sKjKJ (No 

The eigenvectors for 2-D are 

Tj- 

4>2 

7-1 

0 

-QK\ 

fa - Kiv) 

a 

alu + K\a\ 

a[v + KJ
2a] 

a  + aUji 
7-1 

a 

Jv - K^aj 

[02 + a: 

  
7-1 

-aUJ 

T.-1   = 

where 

(1-<fr2/a2) 

-(KJ
2u - K{v)/e 

(7-[)u/a2 

KJ/G 

(7-l)v/a2 _(7_i)/a2 

-Kj/e 

/s(«i2 - aUj) ß[K\a - <7-l)u]        /»[l^a - (7-l)v] 0(7-l) 

,<?(<P2 + aUj) -#[1^3 + (7-l)u]     -fl^a + (7-l)v]        /3{7-l) 

ß = lA/2~ea 
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In 3-D the eigenvectors are 

Tj = 

KJ.u 

üj = U/|Kj | 

K.\ = Kl/|KJ| 

K{v + KJ
3e 

K> - Kj,e 

K>V(7-1) + e(KJ
3v - 

■ 

KJ
2w) 

< 

KJu-KJo 

Kiv 

KJ
2w + K\Q 

KJ
2^/(7-i) + e(Kj

|W - ic3 u) 

r_ 

K! 

KJ
3u + KJ

2o 

KJ
3v - KJ,e 

K3w 

K>V(7-1) + e(Kiu - K; v) a 

a(u + KJ,a) 

a(v + KJ
2a) 

a(w + KJ
3a) 

4>2+a2 

7-1 
+ aUj 

a 

«(u-KJa) 

a(v-KJa) 

a(w-K3a) 

02 + a2 

L Y-I 
- aUj 

T.-1   = 

K\ (1 - ^2/a2) - (Kjv - 

K2 (1  - 02/a2) - (KJ,w 

K3 (1 - 02/a2) - (KJ
2 u 

KJ
2w)/e VL\(y -   l)u/a2 

KJ
3u)/e Kj (7 - 1) u/a2 - KJ/e 

(KJ,v)/g K3 (7 - 1) u/a2 - KJ
2/e 

0(<*2 - aUj) 

/3(<*2 + aUj) 

-0[(7 -  l)u - KJa] 

-ß[(y - l)u + KJ,a] 
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Kj (7 - l)v/a2 + KJ
3 /Q Kj, (7 - Dw/a2 - K*/e -K\ (7 - l)/a2 

KJ (7 " l)v/a2 K[ (7 - l)w/a2 - KJ/e -KJ
2(7 - l)/a2 

KJ
3 (7 " l)v/a2 - K\/Q KJ

3 (7 - l)w/a2 -KJ
3 (7 - l)/a2 

-ffl(7 " l)v - KJ
2 a] -/3[h - l)w - KJ

3a] ß (7 "  1) 

-ß[(y - l)v + K^a] -fl(7 - l)w + KJa] 0 (7 " 1) 

Also the mixed matrices, N, are 

N -l 

N.. 

M, M2 -M3 bM4 -bM4 

M2 M, -M4 -bM3 bM3 

M3 M4 Mi bM2 -bM2 

-bM i bM3 -bM2 b2(l + M,) b2(l - Mi) 

bM4 -bM3 bM2 b2(l - ML) b^l + MO 

~ 1 0 0 0 
-j 

0 M, bM2 bM2 

■i 

0 -bM2 b2(l + Mi)       b2(l - Mi) 

0 bM2 b2(l - Mi)       b2(l + Mi) 

(3-D) 

(2-D) 

where 

b     =  1/V2 

M, 

M2 

M3 

M4 

EK;K; 

K;K2 - K2K{ 

K'|K3 K3KJ| 

K2K3 - K3K2 
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Note that the N matrices are strictly functions of the metrics. The steps involved in advancing 
one time-step then are 

T,AQ<6> = RHS 

[1(1  + IV,) + Ata*Ai]AQ<5> = AQ<6> 

N12A<2<4> = AQ<5> 

[1(1 + IVj) + At^AilAQ^ = AQ<4> 

N23AQ<2> = AQW 

[1(1  + rv3) + AtÖj-AalAQO = AQ<2> 

,      A A 
T3

_l AQ = AQO) 

where IVj is the implicit artificial viscosity operator, for example, 

IV, = V* [Cj(e<2>A{ - £<4)AfV£Af)]J 

The difference equations form a set of scalar pentadiagonal equations; whereas the eigenvector 
operators form a block diagonal vector equation, both of which are straightforward to solve. 
The pentadiagonal matrix that would be formed from the first difference equation, for instance, 
has the form 

brja crja drja erja 0 0 
arja+i       brja+l       crja+, drja + 1        erja+| 0 

0 arja+2       brja+2        crja+2 drja+2 erja+2 

O 

O 

arj brj crj drj erj 

arjb-i brjb_| crjb_,       drjb_,        erjb. 

0 arjb brjb crjb drjb 
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where here the subscript notation means, for example, 

arja = ar<£ja>1j,{-) 

for a coordinate line of constant ij,f. The first flow-field grid point on this line is (£ja,Jj,f) 
and the last is (£jb,*?,f) where {£ja-i,i»,f) and (£jb-n,ij,f) are boundary points. The non-zero 
elements of this matrix are 

arj - - <4> 

(2)   j.   17   H)   j.   I (4))   ■ 1 

J   -   ej-!JJ-2 

»"j =  -<?j?, + 3,;:; + ipiM -yAtXj-, 

Crj = (!«  +3i» + ?j2) + 3^<4>)JJ + 1 

drj =  -(i O) + 3; <4» + JW, Jj+| + 1 Atx.+i 

er; - r<4> € j      JJ+2 

where 

ij   = q (Cj + Cj+i) 

and Xj is the appropriate eigenvalue at ($j,ij,f). Note that if the boundary points are to be 
treated implicitly, then the above matrix must have two rows added to it. If they are to be 
treated explicitly, as in the PARC code, then the first and last columns need to be deleted. 

2.3.2 Pentadiagonal Matrix Solver 

The pentadiagonal matrix problem posed by the difference operators is solved by a variant 
of Gaussian elimination (an extended Thomas algorithm). In matrix form the problem is 

Aq « f 

where A is a pentadiagonal matrix, q is the vector of unknowns, and f is a vector of known 
values. The algorithm is easiest to follow if the matrix A is considered to be decomposed 
into a product of lower and upper triangular matrices (L and U, respectively): 

A = LU 
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A = 

Ci d, ei 0 0 
b2 C2 d2 e2 0 / 
a3 W c3 d3 e3 ( 
• 

• 
• 

• 

• 
• 

»j bj CJ dj eJ 
• 

* • 
• 

1 

aj-2 bj-2 Cj-2 dj-2 

/ ̂ \ 0 aj-i bj-, Cj-l 

( 1 0 0 aj bj 

L = 

O 

O •;, 

ej-2 
dj_, 

m2       n2        0 (       J 

rrij        Oj 

mj       nj 

U = 

0        1 
Y,        0 
X2       Y2 

1 Xj        Ys 

O 
• • 

] 

0 
Xj-2 
I 

Yj-2 

Xj_, 

0 0 1 
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Then the elements of these matrices, and in the process the unknown vector q, are found 

by the following recursive algorithm: 

1) nj = ci 

Xi = d,/nt 

Y, = d/n, 

gi = f|/ni 

2) m2 = b2 
n2 = C2 - m2X] 

X2 = (d2 - m2Y,)/n2 

Y2 = e2/n2 

fi2 = (f2 - m2g,)/n2 

3) For   j = 3 to J-2: 

mj = bj - ?jXj_2 

n, = Cj - mjXj_, - fjYj_2 

Xj = (dj - mjYj.,)/nj 

Yj = ej/nj 

gj = (fj - mjgj_, - §gj_2)/nj 

4) *,_, = aj_i 
mJ-i = bj_i - fj_|Xj_3 
nj_i = cj_i - mj_,Xj_2 - ?J_1Yj_3 

Xj., = (dj_j - mJ_|YJ_2)/nj_1 

gj-i = (fj-i - mJ_1gJ_2 - fj-igj-jj/nj-! 

5) fj - aj 
mj = bj - fjXj_2 

nj = cj - mjXj_i - fjYj_2 

gj = (fj - mjgj_, - ^jgj-2)/nj 

6) qj = gj 
QJ-I = gj-i - Xj_iqj 

7) For   j = J-2 to 1: 

Qj = gj - xjQj+i - YjqJ+2 

The vector g is the unknown vector in the matrix sub-problem, Lg = f. 
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Note that if J = 4, then step 3 is skipped; if J = 3, then steps 3 and 4 are skipped; (an 
unrequired Y2 will be calculated from a nonexistant e2 in this case). 

This algorithm is highly recursive, which makes its efficient calculation through vectorization 
on current super computers impractical. However, by solving many of these matrix equations 
simultaneously, a high degree of vectorization can be obtained. 

2.4 METRICS 

The term "metrics" is used to refer to the set of all First partial derivatives of the curvilinear 
coordinates with respect to the Cartesian coordinates. Although they have a precise 
mathematical definition, their actual evaluation must take into account the numerical scheme 
in which they are to be used. 

2.4.1 Analytical Formulas 

It is much more convenient to evaluate the partial derivatives of the Cartesian coordinates 
with respect to the curvilinear coordinates. The following analytical relations provide the means 
for deriving the metrics from these derivatives: 

3-D 
J-' = Xf(Y,Zr - YrZ„) + X, (YrZj - Y«Zf) + Xf (Y^Z, - Y„Zt) 

gÄ = (Y„Zf - YrZ„)J 
£y = (Z,Xf - ZrX,)J 
fc = (X,Yf - XrY,)J 

*, = (YrZ4 - Y{Zr)J 
JJy    =    (ZfXj    —     ZjXf)J 
,z = (XrYt - XfYr)J 

fx = (YjZ, - Y,Z*)J 
$V = (ZfX, - Z,X?)J 
fx = (XSY, - X,Y£)J 

2-D 
J-' = XtY, - X,Y5 

fc, = Y,J 
Sy  =   -X,J 

Ux =   -YjJ 

25 



AEDC-TR-87-24 

Axisymmetric (X-axis on symmetry axis) 

J-' = (XfY, - X,Y^)Y 

£* = YY,J 
£y =   -YX,J 

T,X =  -YYjJ 
T,y     =     YXjJ 

2.4.2 Numerical Formulation 

Because it is very desirable to "maintain free stream" (that is, to have the difference analog 
of the inviscid flux divergence for a constant property flow to be zero), it is not desirable 
to evaluate the metrics from simple difference analogs to the above formula. Instead, if the 
analogy between the differenced form of the strong conservation law equations and the finite 
volume form of these equations is exploited, proper behavior of the metric differences can 
be obtained. For example, the metric term £„/J plays the same role in the difference equations 
as the area of the ^-constant surface projected onto the Y-Z plane. This projected area is just 
the X-component of one-half the cross product of the distance vectors between the diagonals 
of the cell surface. 

3-D 

£x = — [D(Otl,l,Y)D(0,-U,Z) - D(0-1,1,Y)D(0,I,1,Z)]J 

$y = — [D(0,I,1IZJD(0,-1,1,X) - D(0,-1,1,Z)D(0,1,I,X)JJ 

& = y [D(0,1,1,X)D(0-1J,Y) - D(0,-1,1,X)D(0,1,1,Y)]J 

V, * y ID(1,0,1.Y)D(1,0,-1,Z) - D(1,0-1,Y)D(1,0,1,Z)]J 

r,y = y [D(1,0,1,Z)D(1,0-1,X) - D(1,0,-1,Z)D(1,0,1,X)]J 

1z = y [D(1A1,X)D(1,0-1,Y) - D(l,0,-l,X)D(l,0,l,Y)jJ 

fx = y [D(1,1,0,Y)D(-1,1T0,Z) - D(-1,1,0,Y)D(1,1,0,Z)]J 

fy = y [D(1,1,0,Z)D(-1,1,0,X) - D(-1,1,0,Z)D(1,1,0,X)]J 

fz = y [D(1,1,0,X)D(-1,!,0,Y) - D(-1,1,0,X)D(1,1,0,Y)]J 
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where the difference operator is defined as 

DG.MX) = j [X($+j, i,+k, r+Q - X($-j, irk, r-o] 

For example, the i?y metric has the formulation 

v, = 4 {[Z(e+Uf+D - Ztf-Uf-1)] [Xtf+ur-D " X(|-Uf+1)] 
o 

-[Ztf+UM) - Z(£-Uf+1)] [X(€+l,i|,r+l) - X<S-l),r,,M)]} 

2-D 

& = y [Y($,if+1) - Y«,ir-l)]J 

€y = -y [X«,u+i) - X(«,iri)y 

% = - y[Y«+Ll) - Y«-llTF)|J 

1y - y[X«+Uu) " X(g-l,i,)lJ 

Axisymmetric 

Sx = 4- lY(^+|) + Y&T-l)] IY«,,+1) - Y(*,i-i)]J 4 

5, = - -J- [Y&i+l) + Y(€,iH)j [X({,i,+i) - X«,trl)|J 

i« - - 4[Y«+1'J») + Y(£-i.i)l [Y«+Un) - Y(€-l,i,)U 4 

Hy = j [Y«+1,TJ) +  Ytt-1,1)1 [X(€+1,1) - X(£-l,q)]J 

Expressions for the Jacobians have not been given since their exact value is not important 
for steady-state flow calculations and since their current form is very complicated. Continuing 
the finite volume analog, the inverse of the Jacobian represents the volume of a computational 
cell; this approach has been taken in evaluating the Jacobians in the PARC code 

2.5 VARIABLE TIME-STEPS 

Since the PARC code is set up to solve steady-state problems, using only the unsteady 
formulation of the Navier-Stokes equations as a means to construct an iterative solution 
algorithm, a couple of different time-step variation schemes are employed. 
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2.5.1 Spatial Varying Time-steps 

In steady-state calculations using a constant time-step, the time-step size is determined 
by stability considerations. For many problems this step size is set by stability problems in 
a relatively small part of the flow field (e.g., dense grid regions near a body); the step size 
could be much larger if this region were excluded. Thus, allowing each point to possess its 
own optimal time-step size should reduce the total number of iterations to reach steady state. 

2.5.1.1 Courant Number Formulation 

This approach to selecting variable time-step sizes is based on the idea of using a constant 
Courant number everywhere. Thus at each grid point (£,7j,J"), 

At - CFL/Max (|Uj| + a|KJ |) 

where CFL is the Courant number. For viscous flows it has been necessary to add a viscous 
correction: 

At = CFL/Max [<|Uj| + afK' |) + — -£- |KJ |2] 
j ' Re    e      ' 

2.5.1.2 Jacobian Formulation 

An alternate, simpler formulation is also used that is based on the idea that in the vast 
majority of flows, the flow properties vary over less than an order of magnitude (often only 
by a small factor), whereas the metrics vary over many orders of magnitude. Thus the following 
approximation to the Courant number formula: 

At = At0 / VI  + J 

2.5.2 Temporal Varying Time-steps 

Often a time-step, or Courant number, that gives optimal convergence rates over most 
iterations causes stability problems over a few iterations; thus a means for automatic temporal 
adjustment of the time-step size is desirable This can be done by observing that implicit methods 
get into unrecoverable stability trouble when one of the conservation variables jumps to a 
much too high or too low value over one iteration. By limiting the maximum relative change 
in these variables, stability can be maintained. The following is used in the PARC code: 
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At = Min At™,, MPC /Max (1-^-1)1 
'  **r V       e     111 

where Aee is the component of RHS corresponding to the continuity equation using unit 
time-step (or Courant number); MPC is a specified maximum relative change allowed (~ 
0.1); Atmax is the maximum At (or CFL) to be used in any case; and At should be interpreted 
as CFL if spatial time-step variation is also used. In addition, a similar formulation involving 
pressure is used so that the time-step size is limited by either a maximum estimated density 
or pressure change. 

2.6 BOUNDARY CONDITIONS 

There are a variety of boundary conditions available for use in the PARC code that are 
selectable through user inputs. 

2.6.1 Fixed 

This boundary condition maintains the initial values on this boundary throughout the 
computation. 

2.6.2 Free-Flow Boundary 

One of the following boundary conditions is selected depending on whether the component 
of velocity normal to the boundary surface passes into or out of the flow and on whether 
the corresponding Mach number is supersonic or subsonic 

2.6.2.1 Subsonic Inflow 

The flow is assumed to be normal to this boundary, and the total temperature and total 
pressure (T0 and P0) are prescribed. The following equations are solved: 

To - T * ~r~ UN 

P = P0(T/T0)v/7-< 

C = uN — P/ga 

where if, for example, the boundary is a surface of constant £, then 
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UN   =   Uj K}. 

and c is a characteristic-like variable calculated from the flow-field point just off the boundary. 
This set of equations is solved for T, P, and uN (ga is held constant) by Newton iteration 
on the equation: 

(^tr*(-)w*(^)(t)-(--TH-° 
Then, having P, the remaining variables, T and uN, are found by back substitution into the 
first set of equations. The velocity components are found from 

Uj = uN K\ 

2.6.2.2 Subsonic Outflow 

The static pressure is prescribed, and the density and velocity are extrapolated from 
upstream. The conservation variables are then updated using these values. 

2.6.2.3 Supersonic Outflow 

The same approach is used as for subsonic outflow except the static pressure is also 
extrapolated. 

2.6.3 Symmetry or Slip Wall 

This boundary condition is determined by extrapolation of density, pressure, and tangent 
velocity from points adjacent to the boundary. Velocity components are obtained from 

Uj = (u+   - uf
+ KpK1 (No sum over i.) 

where the " + " superscript indicates evaluation at the point just off of the boundary surface. 

2.6.4 Axis of Symmetry (Axisymmetric Only) 

Evaluation is the same as for the symmetry boundary condition except that since the 
tangential direction is known (positive X-direction), the velocity components are 

u = u + 

v = 0 
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2.6.5 No-slip Wall 

All velocity components are zero in this case, and the pressure is always taken to be that 
at the first point off of the boundary (first-order representation of zero normal gradient of 
pressure). There are two subcases. 

2.6.5.1 Adiabatic Wall 

The temperature is obtained in the same way as for pressure. 

2.6.5.2 Isothermal Wall 

For this case, the temperature is prescribed. 

2.6.6 Mass Flux 

This boundry condition attempts to achieve a specified mass flux through a surface at 
steady state by adjusting the pressure according to 

pn+i =  [I + a (Mr - Mn) / |Mr|JP" 

where P represents the static pressure for outflow and the total pressure for inflow. The specified 
mass flux is given by Mr, which is positive for inflow and negative for outflow; Mn is the 
current mass flux through the surface, and a is a relaxation parameter. Once this pressure 
is adjusted, the appropriate inflow or outflow condition is applied. 

2.7 TURBULENCE MODEL 

The algebraic turbulence model used in the PARC code is loosely based on the Thomas 
formulation (Ref. 5) of the Baldwin and Lomax model (Ref. 6). When turbulence is required, 
the viscous coefficients are modified as follows: 

Mioial  = H- + MT 

Pr Pr PrT 

where nT is the turbulent viscosity, and PrT is the turbulent Prandtl number (-0.9). 

The model is made up of two major parts: an unbounded flow model and a bounded 
flow model, as follows. 
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2.7.1 Unbounded Flow 

Each coordinate line for each coordinate direction is divided into sections determined by 
the location of boundaries and vorticity zeros. Within each section the turbulent viscosity 
is calculated as 

til = Re e t V 

V = tut 

i = t0 [Max (|Uj|) - Min (|UJ|)]/üJC 

|Uj| = Vukuk 

where «c is the value of the vorticity at the point where |UJ|W is a maximum, and t0 is an 
adjustable constant (=0.1). The vorticity is defined as usual 

V(wy - vj'   + (uz - wx)2 + (Vx - Uy)2 (3-D) 

" - '     |vx - u,| (2-D) 

These turbulent viscosity values are smoothed to alleviate sudden changes in viscosity levels. 

2.7.2 Bounded Flow 

The bounded part of the algorithm is applied near no-slip boundary surfaces and replaces 
the unbounded flow values with bounded flow values of the turbulent viscosity between the 
boundary and the point where they match. 

JIT = Re Q f V 

t = (^d (1 - e-
dWA + ) 

d = V(x - xw)2 + (y - yw)2 + (z - zj2 

d+ = yjRe 02 w d2//*w 

V = &> 

where tf0 is the Von Kar man constant (-0.4) and A+ is the Van Driest constant (-26); 
variables subscripted by "W" are evaluated at the boundary. 
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2.8 AXISYMMETRIC FORMULATION 

In addition to the special form of the metrics and the axis of symmetry boundary condition, 
implementation of an axisymmetric version requires the following changes to the 2-D algorithm. 
A source term must be included in the Y-momentum equation RHS vector: 

RHS™ = RHS2^ + — 
Ja 

1 
Re (2'rtkV"I 

where 

Ja = &% -  £yfx 

J 
Va • u = — v + ux + Vy 

Ja 

Lastly everywhere the 2-D divergence (ux + vy) appears in the viscous terms, they are replaced 
by the axisymmetric divergence (Va • u). Note that it has not been found to be necessary 
to modify the implicit part of the algorithm. 

3.0 USAGE 

3.1 PROGRAM EXECUTION 

The submit file, batch job file, or job control file (whichever is preferred) must make 
available (fetch) appropriate input files and compile, load, and execute the source code 
(PARC2D/3D) and store (dispose) the appropriate output files. This file (the submit file) is 
not provided as part of the code and must be created by the user. There are three mandatory 
input files, one of which is the source code, which must always be present at the start of the run: 

1. Restart file (assumed to be assigned to unit 2), which contains the grid and current 
solution; 

2. Parameter file (assumed to be assigned to unit 5), which contains information 
necessary to 

a. specify completely the problem being solved, 

b. control program execution, and 

c. select desired input and output options. 
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3.     Source code (either PARC2D or PARC3D). 

1\vo output files are always created and one, optional, output file can be produced if called 
for in the inputs. These files are: 

1. New restart file (assigned to unit 4), which contains the grid and the just-calculated 
solution; 

2. Run history file (assigned to unit 6), which contains a listing of parameter inputs, 
convergence information, a printed map of selected portions of the flow field, and 
diagnostic information; 

3. Residual and/or flux file (optional) (assigned to unit 21), which contains residual/flux 
variables intended for plotting. 

3.2 INPUT 

3.2.1 Nondimensionalization 

Since the PARC codes are based on a nondimensionalized set of equations, many of the 
inputs to and outputs from the code are also nondimensional. Although there is some flexibility 
in the choice of the reference parameters for nondimensionalizing the flow variables, the 
following system is recommended: 

1. Select reference pressure, temperature, and density (Pref, Tref, eref) such that 

a. they are consistent with the ideal gas law (necessary); and 

b. they are realized somewhere in the flow (strongly recommended - ideally they 
should represent the "bulk" values for the flow). 

2. Select a reference length (Xref) that is typical for the length dimensions of the flow 
field. For complex flows the simplest choice is the unit length used in the specification 
of the geometry (e.g., inches, feet, or meters). 

3. Calculate the reference velocity (the reference speed of sound, aref) from the ideal 
gas relation (a2

ref = y Rg Tref). Also determine the reference viscosity, ratio of 
specific heats, and Prandtl number (fire(, 7, Pr) based on the reference 
thermodynamic properties. 
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4.     Form nondimensional input parameters and variables (the subscript "d" indicates 
a dimensional variable): 

a. Lengths: X = Xd/Xrer 

b. Densities: e = ßd/ßref 
c. Velocities: u = Ud/aref 

d. Temperatures: T = Td/Tref 

e. Pressures: P s Pd/YPref 
f. Total energies per unit volume: E = Ed/7Pref 

g- Reynolds number: Re - ßref &ref Xref/ftref 

3.2.2 Grid 

The PARC codes require an ordered set of nodal points that represent the geometric 
boundaries of a flow problem, as well as an appropriate distribution of flow-field points between 
boundaries. As a minimum, the grid must be constructed and ordered in such a way that 
the indices can be formally considered as coordinates of a curvilinear coordinate system with 
non-vanishing Jacobian. (Currently, the Jacobian of the coordinate transformation is required 
to be strictly positive — thus the handedness of the physical and computational coordinate 
systems must be the same.) The indices of the grid are taken to be J, K, and L (just J and 
K in 2-D) so that the coordinates of the J, K, L grid point are [X(J, K, L), Y(J, K, L), Z(J, 
K, L)]. Each index is required to be able to vary over its entire range (e.g., 1 < J < JMAX) 
even if some of the points so specified are not part of the flow field (see Section 3.2.12 Boundary 
Conditions and Section 3.2.7 Grid Dimensions). Care must be taken that the grid coordinates 
are properly nondimensionalized; that is, the dimensional length that corresponds to a unit 
length in the grid must be the same dimensional length as was used in calculating the Reynolds 
number (for inviscid flow this is a mute point, of course). Boundary surfaces (physical and 
computational) must be composed of a patch work of J-, K-, and/or L-constant surfaces with 
their edges composed of J-, K-, and/or L-varying lines. However, within this restriction, 
boundary surfaces can be of arbitrary complexity and located anywhere within the grid as 
long as at least three grid points separate surfaces forming a flow passage (this must always 
be the case, otherwise incorrect solutions will occur). Finally, best results in terms of accuracy 
and convergence rates will be obtained if the grid is constructed so that boundary and flow 
gradients are well resolved, and the grid varies smoothly with minimal skewness. Figure 1 
displays these gridding concepts for a simple 2-D configuration. 

3.2.3 Initial Conditions 

The PARC codes are designed so that every application of the codes is treated as if a partially 
converged flow field were available for input; that is, execution of these codes always requires 
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a restart file. The restart file, which is described in detail in Section 3.2.4, must be supplied 
by the user on the initial run. This means that the user must generate his own grids and initial 
conditions for the flow field to be simulated. Although the PARC codes have a demonstrated 
capability to proceed trouble-free from quite arbitrary initial conditions, there are some useful 
general guidelines that can avoid certain convergence problems: 

1. If the initial conditions are known to be far from the expected steady-state conditions, 
it helps to start with the second-order artificial viscosity coefficient (DIS2) set at 
its maximum value (0.25). 

2. Avoid starting with very strong gradients {e.g., orders-of-magnitude differences within 
a few grid points) in any of the thermodynamic variables. 

3. It is generally better to evacuate a region than to fill it; that is, specify pressures 
that are high compared to some of the boundary pressures rather than ones that 
are low compared to most of the boundary pressures. 

4. Avoid trying to converge targe regions of low Mach number flow and high Mach 
number flow simultaneously. 

5. Attempt to generate a good estimate of the expected steady-state conditions, but 
do not try too hard. In general, only a factor of two improvement in the overall 
convergence rate is observed between poor and very good initial conditions. 

3.2.4 Files 

Two input data files are required to execute the PARC codes. One, which is always expected 
to be on logical unit number two (FT02), is the restart file. It was either created by a prior 
run of the PARC programs or assembled by the user's initial conditions and grid programs. 
It is an unformatted CRAY file read by: 

READ (2) NCI, GAMMA 
READ (2) (((X(J, K, L), J-l, JMAX), K=l, KM AX), L-l, LMAX), 

* (((Y(J, K, L), J-l, JMAX), K-l, KMAX), L-l, LMAX), 
* (((Z(J, K, L), J-l, JMAX), K = l, KMAX), L-l, LMAX) 

READ (2) (((R(J, K, L), J = l, JMAX), K = l, KMAX), L=l, LMAX), 
* <((RU(J, K, L), J-l, JMAX), K-l, KMAX), L-l, LMAX), 
* (<(RV(J, K, L), J-l, JMAX), K-l, KMAX), L=l, LMAX), 
* (<(RW(J, K, L), J-l, JMAX), K=l, KMAX), L = l, LMAX), 
* (((E(J, K, L), J=l, JMAX), K = l, KMAX), L=l, LMAX) 
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where NCI is the iteration count when the file was created; GAMMA is the ratio of specific 
heats (read but not used); the X, Y, and Z arrays are the X, Y, and Z coordinates of the grid; 
and the R, RU, RV, RW, and E arrays are the nondimensional density, X-momentum, Y- 
momentum, Z-momentum, and total energy per unit volume, respectively. 

The other file, which is always expected to be on logical unit number five (FT05), is the 
parameter file. It provides parameter input to the code consisting mainly of Namelists. They 
must be in the following order: 

INPUTS —must always appear 
SEQDT —only if called for (see NUMDT in NAMELIST 

INPUTS) 
PRTSEG —only if called for (see NPSEG in NAMELIST 

INPUTS) 
BOUNDS —must always appear, unless replaced by a formatted 

read (see NBCSEG in NAMELIST INPUTS) 

If NAMELIST BOUNDS is to be replaced by a formatted read, then boundary condition 
data must be placed at the end of the file formatted to be read by: 

READ (5,101) JA, JB, KA, KB, LA, LB, TYPE, SIGN, 
* PT, TT 

101       FORMAT (815, 2E10.4) 

where JA, KA, and LA are the minimum J, K, and L indices of the boundary segment and 
JB, KB, and LB are the maximum indices; the use and meaning of TYPE, SIGN, PT (PRESS), 
and TT (TEMP) are explained in Section 3.2.12 Boundary Conditions. 

Complete information on the parameters contained in this file is provided in the following 
sections. Unless otherwise noted, parameters are assumed to belong to NAMELIST INPUTS. 

3.2.5 Flow Equations 

Axisymmetric, inviscid, thin-layer, fully viscous, laminar or turbulent specializations of 
the Navier-Stokes equations are selected by appropriate use of the following parameters: 

IAXISY —axisymmetric or 2-D form of the Navier-Stokes 
equations selection parameter. A value of zero for 
this parameter selects the 2-D form of the Navier- 
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Stokes equations; the axisymmetric form is selected 
for a value of one (the default). 

INVISC —an integer vector with either two (2-D) or three (3-D) 
elements. Each element is paired with a grid index 
as follows: l-J, 2-K, 3-L (e.g., INVISC (2) contains 
information relating to the K index). A value of one 
for an element of INVISC causes viscous flux 
differences to be included for that coordinate 
direction (e.g., INVISC (2) = I causes the difference 
of the appropriate viscous fluxes at K + l and K-l 
to be calculated at every grid point). Thus the 
following options: 

1. Inviscid — all elements are zero. 

2. Thin-layer — the element corresponding to the coordinate that varies across shear 
layers is set to one; any others are set to zero (e.g„ in a 2-D problem for which 
the K-varying lines cross the shear layers, this option is selected by INVISC (I) = 
0, INVISC (2) = 1). 

3. Fully viscous — all elements are one (the default). For complex viscous flows the 
last option is always recommended. 

LAMIN —an integer vector whose elements are connected with 
the grid indices in the same way as INVISC. A value 
of one for any element of LAMIN causes the flow 
to be treated as turbulent. Thus the following 
options: 

1. Laminar — all elements are zero (the default). 

2. Turbulent — any element equal to one. For the algebraic turbulence model to produce 
best results, always set the elements of LAMIN as described for the thin-Layer option 
for INVISC. 

3.2.6 Flow Properties 

The simulation fluid and flow properties are set by the following parameters (note that 
default values are appropriate to air at standard conditions): 
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Inviscid and viscous flows: 

GAMMA —The ratio of specific heats at the reference conditions. 
(Default value is 1.4.) 

Viscous flows: 

PR 

VRAT 

TSUTH 

TREFR 

RE 

3.     Turbulent flows: 

PRT 

3.2.7 Grid Dimensions 

—Prandtl number at reference conditions (default 0.72). 

—Ratio of the second coefficient of viscosity to the 
first coefficient of viscosity. (Default is -2/3, which 
is Stokes hypothesis.) 

—Sutherland viscosity law temperature (frequently 
denoted as "S") in degrees Rankine. (default 198.6). 

—Reference temperature in degrees Rankine. Only use 
is to nondimensionalize the Sutherland temperature 
(TSUTH) and to dimensionalize the printed output. 

—Reynolds number based on the reference density, 
speed of sound, length, and viscosity. There is no 
default for viscous flows, so it must be supplied. 

—Turbulent Prandtl number (default 0.9). 

Effective and actual array dimensioning is controlled by the following parameters: 

1.     PARAMETER statements in PARC code: 

NX, NY, NZ —Array sizes for the first, second, and chird (J, K, and 
L) indices of the grid and flow-field arrays (e.g., the 
X-coordinate array is dimensioned as X(NX, NY, 
NZ)). The user can either set these to large values 
and accept the waste of computer memory, or set 
them to correspond to JMAX, KMAX, and LMAX, 
respectively. 
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NM —The largest of NX, NY, or NZ. 

2.     NAMELIST INPUTS parameters: 

JMAX, KMAX, LMAX    —Maximum indices for the first, second, and third (J, 
K, and L) indices of the grid and flow-field arrays. 
These parameters, along with the boundary condition 
parameters (Section 3.2.12), set the DO Loop limits 
in the PARC codes. Thus JMAX < NX, KMAX < 
NY, and LMAX < NZ must always be true 
statements. 

3.2.8 Artificial Viscosity 

Since the PARC codes use central differencing, an appropriate level of artificial viscosity 
is always required. The user has control over the type and amount of artificial dissipation 
through the following parameters: 

DIS2 —Coefficient of the second-order artificial viscosity. 
This type of dissipation is very diffusive in general. 
Its primary purpose is to enhance stability and 
accuracy in the vicinity of strong shocks and to 
improve the robustness of the PARC codes during 
strong transients. An automatic damping coefficient 
limits the effectiveness of this type of dissipation to 
regions of the flow that possess significant numerical 
pressure gradients (e.g„ P(J + l, K, L)-(P(J-i, K, L) 
is large compared to P(J, K, L)). Thus expansions 
and compressions that are resolved over a small 
number of points can trigger an inappropriate 
amount of this artificial viscosity (only current 
remedies are to reduce the value of DIS2 and/or 
regrid for better resolution in these areas). In general, 
it is recommended that all simulations be started with 
DIS2 at its maximum value of 0.25 (the default), and 
then that the value of DiS2 be reduced as low as is 
consistent with stability and accuracy. 

DIS4 —Coefficient of the fourth-order artificial viscosity. 
This type of dissipation is uniformly applied but 

41 



AEDCTR-87-24 

3.2.9 Iteration Controls 

should have no more effect on the accuracy of the 
solution than that produced by the inherent errors 
of the PARC algorithm. Although the DIS2 
parameter's value can often be set to zero with 
minimal effect on stability, the value of DIS4 must 
almost always be non-zero. For many problems, 
variation in the value of DIS4 produces negligible 
differences in the flow field. Thus it is generally 
recommended that the value of DIS4 be kept at its 
maximum (0.64, the default). After the value of DIS2 
has been reduced as much as possible, reduction of 
the value of DIS4 can be attempted to note its effect 
on the simulation. However, as noted above, this is 
rarely worthwhile. 

A number of parameters are available to control the duration and form of the iteration 
process. 

NMAX -Maximum number of iterations to be preformed 
during the current execution of the PARC program 
(e.g., if NMAX = 1000 were input in a simulation 
for which the restart file contained the solution at 
a total iteration count of 2000, then 1000 iterations 
would be performed during execution of the PARC 
code, and the total iteration count of the resulting 
restart file would be 3000). Typically the PARC codes 
take 2000 to 20,000 total iterations to reach an 
acceptable level of convergence. The value of NMAX 
is ignored if the parameter NUMDT is non-zero (see 
Section 3.2.10). 

NC -Parameter that allows the initial value of the total 
iteration count to be changed from that on the input 
restart file (see Section 3.2.4 Files). If the value of 
NC is -1 (the default value), then the iteration count 
on the restart file is used; otherwise the value of NC 
is used (e.g., if the value of NC is 0, the value of 
NMAX is 1000, and if the value of the iteration count 
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on the input restart file is 2000, then the value of 
the iteration count on the output restart file will be 
1000). 

STOPL2 —Value of the L2 residual at which the current 
execution of the PARC code is to be terminated with 
normal printed and restart output. This option must 
be used with care since the L2 residual is a relative 
measure of convergence and not an absolute one. 
Note that the value of the parameter NSPRT must 
be a relatively small factor of the value of NMAX 
for this option to be effective (see Section 3.2.11 
Output Controls). 

3.2.10 Time-Step Controls 

Since the time-step has a direct effect on the convergence rate, quite a bit of flexibility 
is built into the PARC codes in terms of time-step control. 

1.     Temporal variation — This option, which can cause the global time-step size to 
vary from iteration to iteration, is useful for two purposes: 

a. Stability — This option can detect potential stability problems due to the time- 
step size being too large and automatically attempt to correct this condition 
by reducing the global time-step size. 

b. Convergence — This option can force the solution to proceed at a rate 
determined from the maximum relative change in density or pressure in the 
flow field. 

The parameters controlling this option arc 

DTCAP - Maximum time-step size allowed during a run. This 
value is ignored if the value of NUMDT is non-zero. 

PCQMAX - Maximum  percent change in either density or 
pressure allowed during an iteration. Recommended 
range is between I and 25. 

Best use of this option is to set their values appropriately for the degree of convergence: 
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Initial stage — During the first set of iterations, until the solution begins to resemble 
its steady-state configuration, it is best to set the value of DTCAP high (say 100.0) 
and let the value of PCQMAX govern the time-step size (say PCQMAX = 10.0, 
the default). This will usually get the simulation through the relatively nonphysical, 
rapidly changing part of the convergence process in the fewest number of iterations. 

Asymptotic stage — From the end of the initial stage of convergence until final 
convergence, it is essential to set the value of DTCAP to a value somewhat lower 
than the largest value at which the time-step size remains constant throughout a 
set of iterations (see the convergence statistics section of the Output section). If 
this is not done, then final convergence is impossible since the solution must then 
always have at least one point that varies according to the value of PCQMAX. 

Spatial variation — This option allows the global time-step to be modified on a 
point-by-point basis so that every point is being advanced at the largest increment 
allowed by local conditions. 

IVARDT — Parameter whose value selects the following options: 

0 - No local time-step modification 

1 - Local time-step proportional to the reciprocal 
of one plus the square root of the Jacobian 

2 - Local time-step proportional to the reciprocal 
of the maximum eigenvalue of the inviscid flux 
Jacobians including a viscous correction, if 
required. This option can be viewed as selecting 
a local time-step such that the local Courant 
numbers are roughly equal. 

Option 2 has proved to be the best choice for rapid convergence rates in general. 
However, this option can lead to "stalled" convergence in some cases. If this should 
appear to occur, try one of the other options to see if this is indeed the case. 

Time-step sequencing — This option allows the user to specify a sequence of time- 
steps (actually values of DTCAP) for use during an execution of the PARC code. 
Selection and control of this option is effected through the following parameters: 

NUMDT —Time-step sequencing selection parameter. A value 
of zero (the default) does nothing (no time-step 
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sequencing), whereas a positive value both selects 
this option and provides the number of sequencing 
steps. Selection of this option requires the presence 
of the NAMELIST SEQDT as indicated in Section 
3.2.4. 

DTSEQ —A real vector with twenty elements, this parameter 
contains the sequence of DTCAP's to be used during 
the run. Their usage is the same as described earlier 
in this section. As many elements as indicated by the 
value of NUMDT must be supplied for this and the 
following parameter vectors. 

ITERDT —An   integer  vector  with   twenty  elements,   this 
parameter contains the sequence of iteration limits 
(similar in effect to NMAX for each time-step) to 
be used during the run. These are paired one-to-one 
with the elements of DTSEQ. 

Although theory and trial calculations show that an optimal sequence of time-steps can 
dramatically speed-up convergence rates, there is little guidance on how to a priori determine 
this sequence. Nonoptimal sequences can actually worsen the convergence rate, so it is best 
to treat this option as experimental. 

3.2.11 Output Controls 

A number of options are available to control the amount and format of both printed output 
and output that is intended to be plotted. 

1. Convergence history, printed — as spelled out in the Output section, part of the 
printed output includes a convergence history that gives the user information on 
the behavior of the simulation during the course of a run. The amount of this history 
is controlled by the following parameters: 

NSPRT —Frequency of convergence history print parameter. 
For example, if the value of NSPRT were ten (the 
default value), then the convergence history 
parameters (e.g., the L2 residual) are calculated and 
printed every tenth iteration. 
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IFXPRT —Parameter that allows the inclusion of the flux 
balance histories. A value of zero (default) excludes 
them from the printed convergence history, and a 
value of one causes the flux balances to be calculated 
and printed. 

Both of these parameters have an effect on the total amount of work required during a 
run, so their values must represent a compromise between the need for information on the 
behavior of the simulation and the need to minimize the cost of the simulation. Information 
on the actual printed information is contained in the Output section. 

2. Convergence history, plots — An option is available whereby an output file can 
be filled with the convergence history data for the purpose of plots (see the Output 
section). The parameters that control this option are 

IFXPLT —Value of this parameter determines whether flux 
balances are calculated and written to the plot file 
each iteration. A value of one activates this option, 
and a value of zero (default) for IFXPLT causes this 
option to be ignored. 

L2PLOT —Value of this parameter determines whether the Lj 
residual is calculated and written to the plot file each 
iteration. As with the IFXPLT parameter, a value of 
one activates this option, and a value of zero (the 
default) causes the option to be ignored. 

3. Printed flow field — As part of the printed output, "snapshots" of selected portions 
of the flow field can be produced as desired by the user of the PARC code (see 
the Output section for details). 

a.     Basic parameters — 

NP —Flow-field print frequency parameter. A value of zero 
(default) for NP suppresses flow-field print; a positive 
value enables flow-field printing and is used as the 
frequency for printing snapshots of the flow field 
(see NSPRT, for example). 

PREF —Scaling factor used to dimensionalize pressures in the 
printed output. Note that TREFR (Section 3.2.6) is 
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also used to dimensionalize temperature in the 
printed output. 

b. Segmentation parameters — To reduce the amount of printed output while providing 
information on regions of interest within the flow field, a set of options is available 
that allows control over the range, increment, and order of the printed flow-field 
points. 

NPSEG —Flow-field print segmention parameter. A value of 
zero (the default) causes every flow-field point to be 
printed, in storage order, as called for by the value 
of NP. A positive value for NPSEG provides the 
number of flow-field segments specified in 
NAMELIST PRTSEG. This Namelist must appear 
in the input as indicated in Section 3.2.4 if NPSEG 
has a non-zero value. 

JKLPI -An integer array dimensioned (3, 3, MPS) for 
PARC3D and (3, 2, M?S) for PARC2D, this 
parameter is contained in NAMEL1ST PRTSEG. The 
values contained in this array specify the coordinate 
limits and print increments for each segment called 
for by the value of NPSEG. Referring to Fig. 2, it 
can be seen that this array contains the indices of 
diagonally opposite corner points of the segment to 
be printed. It also contains the desired increments 
to be used in stepping the indices from the starting 
point (point A) to the ending point (point B). For 
this to produce correct results, the statement (JB- 
JA)/JI > 1 must be true, as for the other indices. 

IPORD -An integer array dimensioned (2, MPS) for PARC3D 
or an integer vector dimensioned (MPS) for 
PARC2D, this parameter is also contained in 
NAMELIST PRTSEG. This parameter determines 
the order in which the indices are used in printing 
each segment (the path used to get from A to B in 
Fig. 2). Associating 1 with J, 2 with K. and 3 with 
L, the value of the elements of IPORD indicates 
which index is to be incremented the fastest. For 
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Figure 2. Flow-field print segmentation. 
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example, IPORD = 3, 1 in a 3-D problem indicates 
that the current segment is to be printed with the L- 
index incrementing the fastest, the J-index the next 
fastest, and the K-index the slowest (by implication). 
See the Output section and the examples in Appendix 
B for more information on segmented printing. 

MPS —A Parameter statement parameter in the PARC codes 
used to dimension the segmented print arrays. 

3.2.12 Boundary Conditions 

The PARC codes are designed so that specification of boundaries and boundary conditions 
is done entirely through inputs to the program in a very general manner. This makes the use 
of the codes very flexible and economical but requires that boundary specification be a large 
part of the inputs. As an aid in explaining the function of the boundary parameters, the simple 
problem laid out in Fig. 3 will be used as an example application. Refer to Appendix B for 
more realistic applications. 

1.     Basic procedure — The methodology to be used in generating the information 
required to specify the boundary parameters is as follows: 

a.     Locate and label boundary segments — break the boundaries up into segments 
so that each segment is 

1) contained on a coordinate surface (a J-, K-, or L-constant surface); 

2) made up of contiguous points that can use the same boundary-condition 
information (eg., each point is a no-slip wall point with the same specified 
temperature); 

3) distinct from all other segments (i.e., no shared points); 

4) simply connected (i.e., no "holes" or excluded points); and 

5) "wetted" by the fluid within (he grid on one and only one side. 

The resulting boundary segments are considered to belong to one of the J-r K-, or L-constant 
index classes and are then numbered in any convenient manner, starting with 1, within each 
class. As illustrated in Fig. 3, the example problem's boundaries are split into five segments 
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M  =  4.0 3 

Ps = 0.0047 

I   1    3 5   27 

0.5 

J-Ccnstant   Index  Class 

Segment 
Number 

J-Index 

K-Indexes 
Sign of 
Normal 

Boundary Conditions 

Minimum Max iimim Type Pressure Temp. 

J l 1 7 1 -10 -- -- 

2 9 2 6 -1 0 0.0047 1.0 

K-Constant   Index Class 

Segment 
Number 

K-Index 

J-Indexes 
Sign of 
Normal 

Boundary Conditions 

Minimum Maximum Type Pressure Temp. 

1 1 2 2 1 50 -- -- 

2 1 3 9 1 61 -- 0.5 

3 7 2 9 -1 -10 -- -- 

Figure 3. Boundary segment specification example. 
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with two in the J-constant class and three in the K-constant class and have been appropriately 
numbered. 

b. Determine the indices of each segment — this is generally an automatic by- 
product of the first step. 

c. Find the sign of the surface normal for each segment — this is determined 
by using the index increment required to move from the constant index surface 
of the segment to the similar constant index surface within the flow field. 
For example, consider the case of a segment in a K-constant surface. If the 
K-l constant surface (bounded by the same J and L limits as the K-constant 
segment) is within the flow field, then the unit normal is - I. (Note that if 
this procedure results in an ambiguous unit normal, then the segment has been 
incorrectly specified — see step a.5.) 

d. Determine the desired boundary-condition code and any auxiliary variables 
— each boundary condition allowed for in the PARC codes has a boundary- 
condition type code assigned to it as shown below. Some of these also require 
auxiliary information (e.g., static pressure) as shown in the following table: 

Boundary-Condition Types 

Code Description Auxiliary Variables 

-10      Fixed conditions None 
0 Free boundary Total or static pressure and total temperature 
50 Slip surface None 
51 Axis of symmetry None 
60 No-slip wall, adiabatic None 
61 No-slip wall, isothermal Wall temperature 

91-96     Specified mass flux                             Mass flux and total temperature 

where the descriptions mean: 

Fixed conditions — All flow-field values arc held fixed at their initial values provided 
by the restart file. Suggested use is for known supersonic inflow boundary segments. 

Free boundary — Any boundary segment through which the fluid flow can freely pass 
and is not a known supersonic inflow (see fixed conditions) or a mass flux (see specified 
mass flux) boundary is considered to be a free boundary. Imposition of the correct inflow 
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or outflow, supersonic or subsonic boundary condition is taken care of automatically. 
However, the current implementation requires that the user be careful about a couple 
of points. One is that this boundary condition works best if the boundary segment is 
as close to being normal to the expected flow directions as possible. In particular, 
boundaries of this type that are nearly parallel to the dominant flow direction almost 
always produce poor results. The second point to be careful about is due to the dual 
use of the specified pressure auxiliary variable. It is used as a total pressure for subsonic 
inflow and as a static pressure for subsonic outflow, which does not always produce 
expected results — especially for external flows. The recommended procedure to avoid 
this problem is to place these boundaries so that the expected dominant flow through 
them will be unambiguously inflow or outflow and to specify the pressure auxiliary 
variable accordingly (total or static, respectively). Note that the total temperature auxiliary 
variable should always be specified, even if it is only a guess, to avoid possible problems 
during the large transients portion of the convergence process. 

Slip surface — All flow gradients normal to this boundary segment's surface are taken 
to be zero, along with the component of velocity normal to this surface. This boundary 
condition does double duty as a symmetry plane boundary condition, as well as the 
slip-wall boundary condition.       4 

Axis of symmetry — Very similar in function to the slip surface boundary condition, 
this boundary specification is specialized for application to the axis of symmetry for 
simulations using the axisymmetric option of the PARC2D code. 

No-slip wall, adiabatic — All velocity components and the normal gradients of pressure 
and temperature are set to zero on boundary segments using this option. The current 
implementation requires that the grid lines intersecting this surface be nearly normal 
to it for best results. 

No-slip wall, isothermal — Similar to the boundary condition discussed above except 
that the surface temperature is set to that provided through the temperature auxiliary 
variable. 

Specified mass flux — This boundary condition functions very similarly to the free 
boundary condition except that the pressure is determined indirectly through the specified 
mass flux auxiliary variable. The last digit of the code for this boundary condition (1 
to 6) is used to control the relaxation of the pressure towards the value, which will produce 
the desired mass flux with one giving the fastest and six the slowest relaxation. The 
mass flux specified through the auxiliary variable is to be positive for flow into the flow 
field and negative for flow out of the flow field. 
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2. NAMELIST BOUNDS parameters — Once the boundaries are split into segments 
and the appropriate boundary-condition information is determined for each 
segment, as described above, this information is input to the PARC code through 
parameters in the NAMELIST BOUNDS. The basic philosophy behind the use 
of these parameters is very similar to that used in assembling the boundary-condition 
information in that a set of parameter vectors are associated with each J-, K-, and 
L-constant index class of boundary segments with the elements of the vectors 
corresponding to particular segments within each class. This will be made clearer 
through the description of these parameters and the following example: 

NJSEG    —    This parameter gives the total number of boundary 
NKSEG segments for each of the J, K, and L coordinate 
NLSEG classes. 

JLINE     —    Integer vectors that identify the J-, K-, and L- 
KLINE constant index of each of the cooresponding boun- 
LLINE dary segments within each coordinate class. 

JTYPE    —    Integer vectors whose elements contain  the ap- 
KTYPE propriate boundary-condition type code for each 
LTYPE boundary segment. 

JSIGN     —    Integer vectors that associate the sign of the surface 
KSIGN normal with the corresponding boundary segment 
LSIGN of each of the J-, K-, and L-constant index classes. 

PRESSJ   —    Auxiliary vectors whose elements contain the non- 
PRESSK dimensional   values   of   total   pressure   for 
PRESSL predominantly subsonic inflow, static pressure for 

anticipated subsonic outflow, or signed mass flux 
for specified mass flux boundary segements (type 
codes 0, 0, and 91-96, respectively). 

TEMPJ   —    Auxiliary vectors that specify the nondimensional 
TEMPK total temperature for free boundaries or the wall 
TEMPL temperature for no-slip walls (type codes 0 and 61, 

respectively) for each boundary segment. 

The following integer parameter vectors associate the appropriate coordinate indices wich 
each boundary segment. This association is coded into the parameter vectors name so that 
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the first letter calls out the J-, K-, or L-constant index class, the second letter identifies the 
coordinate index being specified, and the remaining letters indicate whether this is the minimum 
(LOW) or maximum (HIGH) value of this index for the boundary segment. For example, 
JKLOW(2) = 15 is interpreted to mean that the minimum value of the K-index for the second 
boundary segment in the J-constant segment class is 15. The complete set of parameter vectors 
for this purpose are 

JKLOW   JKHIGH   KJLOW     KJHIGH     LJLOW     LJHIGH 
JLLOW    JLHIGH    KLLOW     KLHIGH     LKLOW     LKHIGH 

Consider the example problem shown in Fig. 3. A complete NAMELIST BOUNDS set- 
up could look like: 

$BOUNDS 
NJSEG = 2, 

JLINE(1)= I, JKLOW(l)= 1, JKHIGH(1) = 7, JTYPE(1)= - 10, 
JSIGN(1)=I, 

JLINE(2) = 9, JKLOW(2) = 2, JKHIGH(2) = 6, JTYPE(2) = 0, 
JSIGN(2) = - 1, PRESSJ(2) = 0.0047, TEMPJ(2) = 1.0, 

NKSEG = 3, 
KLINE(1)=1, KJLOW(l) = 2, KJHIGH(I) = 2, KTYPE(1) = 50, 

KSIGN(1) = 1, 
KLINE(2) = 1, KJLOW(2) = 3, KJHIGH(2) = 9, KTYPE(2) = 61, 

KSIGN(2)=1, TEMPK(2) = 0.5, 
KLINE(3) = 7, KJLOW(3) = 2, KJHIGH(3) = 9, KTYPE(3)= - 10, 

KSIGN(3)=-1, 
SEND 

Additional examples of boundary-condition specification through this Nameiist are 
contained in Appendix B. 

3.3 OUTPUT 

Printed output consists of three parts, 

1. a record of the run parameters used, 

2. convergence statistics generated as the run progresses, and 

3. an edited printout of the solution. 
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Various error messages may also appear in this file, identified by five leading asterisks. 

Convergence information to be plotted by an auxiliary plot program is also part of the 
available output from the PARC code. 

3.3.1 Namelist Parameters 

The first part of the printed output written to unit 6 (FT06) is a listing of the values of 
the Namelist parameters that will be used during the current execution of the PARC code. 
They are printed in groups corresponding to the individual NameJists. Each group of 
parameters appears only if the Namelist containing them was part of the actual input on 
unit 5 (FT05) (see Section 3.2.4). Sample listings showing this output are included in the 
Appendixes. Note that these tabulated values are not simple echos of the input values as 
they are not printed immediately after they are read and in that they include default values; 
users wishing a true echo of their Namelist input should use the *'E" prefix on their Namelist 
records (see the CRAY FORTRAN manual for details). 

3.3.2 Grid Patches 

To facilitate the treatment of embedded boundaries within a grid, the grid is always broken 
down into a set of patches for each of the computational coordinate directions (J, K, and 
L). These patches are automatically constructed from the boundary inputs (see Section 3.2.12) 
and are, thus, normally of no concern to the user. If boundaries are misspecified, however, 
incorrect patches will result. Information about the patches can then be of aid in identifying 
the boundary specification problem. Because the major problem in the provision of proper 
inputs to the PARC code is often connected to boundary specification, especially for complex 
3-D simulations, a summary of the grid patches is provided as part of the printable output. 

Grid patches are generated so that Tor each coordinate family of patches, 

1. each patch is distinct from all other patches in the same family, 

2. every flow-field point and only flow field points are included in the family of patches, 
excluding boundary points, and 

3. each coordinate line along which the patch family descriptor varies begins and ends 
one point off of a boundary. 

For example, consider Fig. 4, which displays the patches that would be generated for 
a hypothetical fluid flow problem. The grid for this example is plotted in computational 
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coordinates (J,K) in Fig. 4a, and the J- and K-patches are crosshatched in Figs. 4b and c, 
respectively. Note how the crosshatched regions obey the above guidelines for both the J 
and K families of patches. The printed output for this example would appear as below: 

GRID PATCHES: 

J-PATCHES MINIMUM MAXIMUM 
J K J          K 

I 5 2 15          3 
2 2 4 15          5 
3 2 6 9          8 
4 12 6 15          8 

K-PATCHES MINIMUM MAXIMUM 
J K J          K 

1 2 4 4          8 
2 5 2 9          8 
3 10 2 11          6 
4 12 2 15          8 

Note that the patches are delimited by giving the coordinates of the corner points of each 
patch (actually just the maximum and minimum ones). When errors in boundary specification 
occur, the information contained in the error message, along with the grid patch tabulation, 
will often pinpoint the source of the error. 

3.3.3 Convergence History 

The next portion of the printed output contains information on the behavior of calculations 
performed. This consists of a line of output at the frequency selected by the parameter NSPRT 
(see Section 3.2.11). Each line always includes the iteration number (COUNT), time-step 
scaling factor (DT), L2 residual, and the magnitude and location of the maximum percentage 
change in either density or pressure (MAX PERCENT VARIATION). In addition, if selected 
by the parameter IFXPRT, this line of output will include a measure of the global conservation 
of mass, momentum, and energy (the net FLUXes). See the Appendixes for sample printouts 
showing the format of this part of the printable output. This convergence history listing 
contains the information required to set DTCAP and gives an indication of the overall level 
of convergence of the solution. As noted previously, the L2 residual is a relative measure 
of convergence; it is best to monitor the fluxes for a more absolute measure of convergence. 
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3.3.4 Flow-Field Snapshot 

The last part of the printable output contains a listing of selected portions of the flow 
field at the frequency selected by the parameter NP (see Section 3.2.11, Part 3.)- Each line 
of this listing contains the grid index, dimensional pressure, temperature, Mach number, 
total pressure, direction cosines of the velocity, and the nondimensional physical coordinates 
of each grid point selected. The pressures and temperatures are dimensionalized by the input 
values of PREF and TREFR, respectively. Velocity vector direction cosines are the same 
as the ratios of the velocity components to the magnitude of the velocity (e.g., V-COSINE 
is the ratio between the component of velocity parallel to the Y-axis and the magnitude of 
the velocity at the selected point). See Appendix B for a sample listing containing this 
information. 

3.3.5 Error Messages 

A variety of program-generated error messages can occur at any point in the printed output, 
most of them indicating that execution is being terminated. It is always best to examine both 
the Namelist values portion of the listing and the very end of the printable output for error 
messages even if the run appeared to terminate normally. Most of the errors checked for 
will occur during run initiation, whereas those that happen in the course of execution will 
cause the program to attempt to terminate with a normal printout and restart file. A special 
Error Messages Appendix is included with this manual to facilitate resolution of program- 
detected problems. 

3.3.6 Ploltable Output 

If selected by the L2PLOT and/or the IFXPLT input parameters (see Section 3.2.11, 
Part 2), a convergence history file, which is suitable for plotting, is created on unit 21 (FT21). 
All information in this file is written unformatted. The first record is always a plot type, 
which determines the contents of each subsequent record as follows: 

CODE RECORD CONTENTS 

1 N, AQ, R|, R2, R3> R4, R5, R6 

2 N, AQ, F,, F2, F3, F4, F, 
3 N, AQ, R,, R2, R3, R4, R5, Rfi, F|, F2, F3, F4, F5 

where N is the iteration number, AQ is the maximum percentage change in either density 
or pressure, Rj...R5 (R,...R4 for 2-D) are the L2 residuals for each of the conservation 
equations (density, momentum, energy), and Rft (R5 for 2-D) is the total L2 residual; and 
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F(...F5 (F]...F4 for 2-D) are the gobal conservation fluxes. One record is created for each 
iteration so that the totaJ number of records in the file will be the total number of iterations 
requested plus one. Note that use of this option can be quite expensive computationally since 
the L? residuals and/or conservation fluxes must be calculated and written every iteration. 
It is recommended that this option only be used when there is good cause for it (e.g., 
presentation of results or questions about the actual convergence history). 
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APPENDIX A 

ERROR MESSAGES 

A limited amount of error checking is performed by the PARC code. Most of this is 
confined to the detection of input problems. Execution error detection is intended to initiate 
an orderly end of the run when a gross error occurs. The error messages printed on unit 
6 (FT06) and explanation of their meanings are listed below in alphabetical order. A lower 
case word (e.g., "value") is used wherever a numerical value would be printed, and the lower 
case word "name" is used wherever a variable's name would be printed. 

NEWTON ITERATION  FOR PRESSURE IN SUBROUTINE  INSUB  FAILED TO 
CONVERGE 

J, K, L, ID, P, PP =a value, value, value, value, value, value 

This error terminates execution of the PARC code with no restart file created. The variables 
on the second line have the following meanings: 

J,K,L      —    Grid coordinates for the point in error. 
ID —    Boundary identifier, the numbers I, 2, and 3 are associated with J-, K-, 

and L-constant boundaries. 
P —    Pressure on the boundary. 
PP —    Pressure just off the boundary. 

Occurance of this error condition almost always indicates an incompatibility between a 
boundary-condition value and the interior flow, First try lowering the value of DTCAP (say 
by half). If this condition happens on the initial run of a flow simulation, it can usually be 
cleared up by taking more care in the generation of initial conditions. 

PATCH ERROR: 

This message will then be followed by one of the following lines for PARC3D: 

J-PATCH AND K-PATCH WITH NO L-PATCH 
K-PATCH AND L-PATCH WITH NO J-PATCH 
J-PATCH AND L-PATCH WITH NO K-PATCH 
J-PATCH WTTH NO K-PATCH OR L-PATCH 
K-PATCH WITH NO J-PATCH OR L-PATCH 
L-PATCH WITH NO J-PATCH OR K-PATCH 
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and then the patch mismatch information: 

IN REGION BOUNDED BY THE J, K, L POINTS: 

(Jmini Kmini I-min)i Umax* K-maxj ^maxJ 

For PARC2D applications, the first line will be followed by one of the following: 

J-PATCH HAS NO CORRESPONDING K-PATCH 
K-PATCH HAS NO CORRESPONDING J-PATCH 

and then the patch mismatch information: 

IN REGION BOUNDED BY THE J, K POINTS: 

Umin» *Mnin/> Umaxi K-max) 

As mentioned in the Output section (Section 3.3.2), this information in combination with 
the grid patch summary should provide clues to the boundary specification error that produced 
this error condition. For example, consider the hypothetical fluid flow problem depicted in 
Fig. A-la, and suppose the printed echo of the BOUNDS NAMELIST input were: 

KSEG    KLINE    KJLOW    KJHIGH    KTYPE    KSIGN    PRESSK    TEMPK 
1 1 10 13 60 1 0.0 0.0 
2 9 1 13 61 -1 0.0 0.5 
3 5 1 7 60 1 0.0 0.0 

JSEG JLINE JKLOW JKHIGH JTYPE JSIGN PRESSJ TEMPJ 
1 7 2 4 60 1 0.0 0.0 
2 1 6 8 0 1 0.7143 1.0 
3 13 2 8 0 -1 0.7 1.0 

Note that the value of KJLOW(l) is in error (it should be 7). This input would create the 
grid patches shown in Figs. Al-b and c, which would cause the following error message to 
be printed: 

*****PATCH ERROR: 
J-PATCH HAS NO CORRESPONDING K-PATCH 
IN REGION BOUNDED BY THE J, K POINTS: 

(8,2), (10,5) 

This would be listed just after the grid patch table: 

J-PATCHES MINIMUM MAXIMUM 
J          K J          K 

1 8           2 12          5 
2 2          6 12         8 
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K-PATCHES    MINIMUM        MAXIMUM 
J K J K 

1 2 6 9 8 
2 10 2 12 8 

Examination of these listings (if necessary, including construction of diagrams similar 
to those of Fig. A-l) leads to the conclusion that the incorrect grid patch is K-patch number 
1. This must be caused by an incorrect boundary specification for K-segment 1 or 3. Finally 
examination of these segments' indices reveals that the lower J-index of K-segment number 
1 is incorrect. 

RANGE ERROR: 

This message will then be followed by one of the following lines, depending on 
whether a scalar parameter or a vector parameter, respectively, is in error: 

name = value IS OUT OF RANGE (minimum, maximum) 

name(index) = value IS OUT OF RANGE (minimum, maximum) 

where "name" is the symbolic name of the input parameter (e.g., JMAX), "value" 
is the input value of this parameter, "minimum" and "maximum" are the smallest 
and largest values, respectively, allowed for this parameter, and "index" is the 
element number of the parameter vector that is in error. This error condition only 
occurs during program initiation for certain input parameters, which are checked 
for valid values. Corection of these errors is normally self-explanatory. 

STOPPING: AT ITERATION NUMBER: iteration 

THE TIME-STEP IS SMALLER THAN THE MINIMUM: time-step 

This error message usually occurs when the PARC code would like to "blow-up" 
but cannot due to the time-step limiting feature of the program. The iteration count 
is given by "iteration," and the minimum allowed time-step size (I0*7 as set by 
DTMIN in a DATA statement in SUBROUTINE MAXDT) is given by "time-step." 
This error allows the code to terminate in a normal fashion, at this iteration, with 
printed output and a restart file. However, the restart file is usually only good for 
plots and not for restarting the calculation. In most cases this condition indicates 
that the value of the input parameter DTCAP is too large. Thus, restarting from 
the previous restart File with a smaller value of DTCAP should be attempted. This 
error can also arise if boundary conditions are in error or are very much different 
from the interior flow conditions. 
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STOPPING — DENSITIES AND/OR PRESSURES ARE NONPOSITIVE NC = iteration 

J       K       L        DENSITY       PRESSURE 
j       k       1        density pressure 

The values symbolized by the lower case letters are continued to include all such 
points or until 100 occurrences happen. At the end of each iteration, all of the 
densities and pressures are checked to determine if any are nonpositive (physically 
unrealistic and an unrecoverable error). As with the previous error condition, a 
normal termination of program execution is attempted. Again the restart file 
generated is useful only for plotting purposes. This error rarely occurs and typically 
is recovered from in the same manner as the previous error condition. 

STOPPING — JACOBIANS ARE NONPOSITIVE 

J       K       L       JACOBIAN 
j        k        1        jacobian 

The values symbolized by the lower case letters are continued to include all such 
points or until 100 occurrences happen. This error condition either indicates that 
some of the grid lines cross or collapse to a single line, or that the physical coordinate 
system (x, y, z) and the computational coordinate system (J, K, L) have different 
handedness. The grid must be "fixed." 

STOPPING — L2 RESIDUAL HAS CONVERGED TO SPECIFIED LEVEL 
L2 RESIDUAL: level ITERATION NUMBER: iteration 

This is not really an error message. It indicates that the L2 residual has decreased 
to below the level specified by the input parameter L2STOP. Normal print and 
restart files are generated. 

STOPPING — RE MUST BE INPUT FOR VISCOUS FLOWS 

Basically self-explanatory, the Reynolds number, RE, must be provided for viscous 
flows (i.e., when LAM IN has one or more non-zero elements). 

STOPPING — TOO MANY B.C'S 

INCREASE 'MBC PARAMETER 

This error condition is only detected if the boundary conditions are input through 
a formatted read rather than through NAMELIST BOUNDS (see Section 3.2.4). 
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It declares that the boundary segment vectors are DIMENSIONed too small for 
the number of segments supplied in the input. Change the value of the MBC 
parameter in every PARAMETER statement in which it occurs to a value large 
enough to accommodate the maximum number of segments. 

STOPPING — TOO MANY SEGMENTS 

INCREASE 'MP' PARAMETER 

The number of patches generated for one or more of the patch classes (see Section 
3.3.2) is greater than allowed for by the value of the parameter MP. Since the 
maximum patches are usually not known prior to program execution, try doubling 
the current value of MP in all of the PARAMETER statements in which it occurs. 
To make optimal use of memory, this parameter should be adjusted to reflect the 
maximum number of patches in any of the coordinate classes as given by the patch 
tabulation in the printed output of an initial, short run. 
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Figure A-1. Patch error example. 
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APPENDIX B 

EXAMPLES 

Consider the sample problem diagramed in Fig. B-l. This is a 2-D diverging nozzle flow 
with straight duct segments at each end of the nozzle. The desired operating conditions are 
also indicated on the figure. First a 2-D execution of the PARC2D code for this example 

will be presented. 

2-D DIVERGING NOZZLE 

The grid and initial conditions were generated using the program of Listing B-l. A total 
of 33 equally spaced J-coordinate lines and 11 K-coordinate lines were used, as shown in 
Fig. B-2. The initial conditions were appropriate to a free-streaming flow at Mach 0.29 and 
a ratio of specific heats of 1.4. These initial conditions and grid were stored in the file 
"A12501.TRIC.ICFILE." 

The execution file is displayed in Listing B-2. Note that 2-D, inviscid flow has been specified 
and that, for this simple flow, the artificial viscosity coefficients are at their practical 
minimums. The printed output is presented in Listing B-3. A sample Mach number contour 
plot of the converged solution is shown in Fig. B-3. 

3-D DIVERGING NOZZLE 

This example problem is exactly the same as the 2-D diverging nozzle problem except 
that the nozzle has a width of 5 and has 21 L-coordinate lines across this width. The grid 
and initial conditions were produced by the program in Listing B-4. The execution file, 
including the NAMEL1ST inputs to the PARC3D code, is shown in Listing B-5. The 
corresponding printed output is in Listing B-6. 
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Figure B-2, Diverging nozzle grid. 

Figure B-3. Mach contours for diverging nozzle (2-D). 
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Listing B-l. Grid and Initial Condition Generator (2-D) 

1 1. PROGRAM   ICFILE 
2 2. PARAMETER(JD-33.XD=11] 
3 3. DIMENSION   R(JD .KD ), RUdJO.KDJ . RV( JD. KD) .RW( JD,KD).E(dD.KD) 
4 4. DIMENSION  X(JO.«O).Y(JD.KD) 
5 5. DATA   G/1.4/.NC1/0/ 
6 6. GM1=G-1. 
7 7. DELX-8./32 
8 C  FORM THE 'X' GRID ARRAY 
9 B. DO 1 J-1 .JO 
10 9. DO 1 K-1.KD 
11 10. IFf.J.EQ.1) THEN 
12 11. X{d,K)>0. 
13 12. ELSE 
14 13. X(J,K)=X(J-1.K)+DELX 
15 14. ENDIF 
16 15. 1 CONTINUE 
17 C  FORM THE "Y' GRID ARRAV 
IS 16. DO 2 J=i.JD 
19 17. IF(X(J.K0).LE-2. ) Y0=1. 
20 18. IF(X(J.KOJ.GT.6.) ¥0-2. 
21 19. IF<(X(<I.KD).GT.2.).AND.(XIJ.KO).L£.6.)) THEN 
22 20. ¥0=1.+(X(J,KD)-2.)*0.25 
23 21. ENDIF 
24 22. DELY=Y0/(KD-1) 
25 23. Y(J.1)»0.0 
26 24. DO 2 K=2,KD 
27 25. Y(J.K)-Y(d.K-1)+0ELY 
2B 26. 2     CONTINUE 
29 C  FORM THE ARRAYS OF NON-DIMENSIONAL CONSERVATION VARIABLES CONSISTENT 
30 C  WITH A FREE-STREAM MACH NUMBER OF 0.29 
31 27. FMACH-0.29 
32 28. FACT=(1.+.2«FMACH««2) 
33 29. PBAR«FACT«»(-3.5)/G 
34 30. DO 1000 J=M.JD 
35 31. 00 2000 K-1.KO 
36 32. R( d.K)-FACT'W-2.5) 
37 33. HU(J.K)=R(J.K)«FMACH«SORT(1./FACT) 
38 34. RV(J.K)=0. 
39 35. E(J,K)-PBAH/GM1+.5»(RU(J.K)**2)/fi(d.K) 
40 36. 2000    CONTINUE 
4 1 37. lOOO  CONTINUE 
42 38. NC1-0 
43 39. WRITEUC0NC1.G 
44 40. WRITE(20)X.Y 
45 41. WRITE(20)R.RU.RV,E 
46 42. STOP 
47 43. END 
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Listing B-2. Execution and Input File (2-D) 

"»leSttl* JM  <ft/T..nm—<!,♦!.7MWJ914). 'ELZ O.HUOMXSTOH' .HSOCUttW« 
//    WSCt£tgL'U.l).CV*gS«X>TIJC«<.S),^f6U01l»»XX)OOU0«,PWTV-tf. 

/*! 
/MOUTE    WHHT WTTl* 
/•JOBPWHI ROOM»* 
//I 
//  EXEC CMV 
//«SIM    M S 

CASUWIT F(INPUT) HALB NOTlFVdtieMl > 
//INPUT    DO S.BCB'BLKSITOti.M 
JOI.jn»*taf IT.T«3M.Hn.»G»MM. 
*CCOffT,AC-7»»»5913.US-AI2S«l. 
FETCH; SK-f T«. BF-TU . - 

TEXT«' MR-AlSMl. TRIC. ICTILCBUf-SHR' . 

UM.W. 
DISKMf,DN*rr«4.DF-TK,K«9T,* 

TCXT^'SSfAiaMl.TmC.OUTTILE.BISF-lMI'. 
/fOf 
//  W MH*AUMt.lCNCHW«.Om.lPM(C2B)»BISP*4H) 
//MS 
/COf 
//( 
// DO * «mm 

JHMC33. OtAK-H. N 
FUtr-15.», TWD'CM,. 
*»SEa»». IFXPWT-I. 
DIH*«.M, DIS4-B.3B. 
OTCMPMV.B. PCOttX-1*.«, 
KSMT«1«, IANI4V*«. sToru-i.E-ai, 
INUISC[!>••.        IMUISC(B)-». 

MHO 
•nrrica 

JKLPIfl.1,11'1.33.1. ÄU>I(l,3,l).j,ll,l, IP0*B<l)-4. 
JKLPm.l«2W,33.4. JKI_MC1.2.2)-l.ia.a. XPOUXBi-l. 

MM 
MOUNDf 

NJSC0>8. 
JLMCUW* 

JKL0WU1-E.    JKHIOM(t>«lt. JTvnC(l)«*. 
J»IOMCi)-l.    MCMJCt)••.■»148117» TEWMtU-l-». 

AHCCflXU* 
JICLOUtai'I»    JKHIQH(gl>l«. JTVPtlOJ.f, 
jiiQM(t)—u p««jtt)-*.B7ats*    Tcnpj(t)>i.». 

Mcsca-t. 
«.INK UM. 

CJUU(1)«1.     KJHI0H(1)>33. KTVmii-f», 
KHOMClJal« 

KUMdl-ll« 
IUU>Utl>-l.     CMIBM<l>-n. KTWCC •>•«•. 
KttQH(l> — I. 

// _ 
/tOJ 
ENB OP BATft 
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Listing B-3. Diverging Nozzle Output (2-D) 

NAMELIST INPUTS. 

0152    • 0 OCOOOOE+OO 
01S4 0 SOOOOOE+OO 
OTCAP   ' 0 1O00O0E+02 
GAMMA 0 140000E+01 
PCOMAX  < 0 100000E+-02 
PR       ■ 0 72OOOOE+00 
PREF 0 150OO0E+O2 
PRT 0 900000E+00 
RE 0 QOOOOOE+OO 
ST0PL2 0 1OOOO0E-19 
TREFR 0 600000E+03 
TSUTH 0 19B600E+03 
VRAT '  -0 866867E+00 

IAXISY  ■ 0 
IFXPL.T  ■ 0 
IFXPHT  > 1 
IVARDT  . 2 
JMAX    > 33 
KMAX •   1 1 
L2PL0T 0 
NBCSEG 0 
NC ■  -1 
NMBX ■ 2500 
NP       • • 2500 
NPSEG >    2 
NSPRT 10 
NUMOT 0 

INVISC 
LAMIN 

0  O 
0  0 

NAMELIST PRTSEG: 

JKLPI 
JA ÜB JS KB KS 

I POOD 
J    K 

1 1   33 1 1    It 1 
2 1   33 4 1    12 2 

Listing B-3. Continued 

NAHELI5T BOUNDS: 

JSEG  JUNE  JKLOW JKHIGH  JTYPE  JSIGN PRESSJ TEHPJ 

1 1 2 10 0 1 0.7142B6E+O0 o loooooe+oi 
2 33 2 10 0 -1 0.672H50E+OO O.100000E+0I 

EG KLINE KJLOW KJHIGH KTYPE KSIGN PRES5K T£HPK 

1 1 1 33 SO 1 0.OOOOOOE+00 o.ooooooE+oo 
2 1 1 1 33 SO - 1 0.OOOOOOE+OO O.OOOOOOE+00 

Listing B-3. Continued 

GRID PATCHES. 

J-PATCHES MINIMUM MAXIMUM 
J    K J    K 

10 

K-PATCKES MINIMUM 
J    K 

MAXIMUM 
J    K 

10 
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Listing B-3. Continued 

COUNT DT L2 RESIDUAL   MASS FLUX .«OMENTUM FLUXES 
X ¥ 

ENERGY FLUX MAX PERCENT MAX LOCATION 
VARIATION     0    K 

10 
20 
30 
40 
SO 
SO 
TO 
BO 
90 
too 
*10 
120 
130 
140 
150 
160 
170 
ISO 
190 
20O 
210 
220 
230 
240 
2 SO 
260 
270 
2 SO 
290 
200 
310 
3 20 
3 SO 
340 
3 SO 
360 
370 
3BO 
390 
400 
4 10 
420 
430 
440 
450 
460 
470 
480 
490 
5O0 
S10 
520 
530 
S40 
550 
560 
570 

0. IOOOE+02 
O.IOOOE+02 
0.tOOOE+02 
O.IOOOE+02 
0.IOOOE+02 
O.IOOOE+02 
O.IOOOE+02 
0. 1000E+02 
0. 1000E+02 
0.iOOOE+02 
0.100OE+O2 
0.1O0OE+02 
0.IOOOE+02 
0.1CCOE+02 
O. 100OE+OZ 
O.IOOOE+02 
O. IOOOE+02 

tOOOE»02 
IOOOE+02 
IOOOE+02 
IOOOE+02 
IOOOE+02 
IOOOE+02 
1000E+02 
1000E+02 
1000E+02 
IOOOE+02 
IOOOE+02 
1000E+02 
IOOOE+02 
IOOOE+02 
1O0OE+O2 
IOOOE+02 
IOOOE+02 
1O00E+02 

0.100OE+O2 
0.1000E+O2 

1O00E+O2 
100OE+O2 
IO0OE+O2 
1O00E+O2 
1O00E»02 
1000E-02 
1000E+02 

O.1000E+02 
O. 1000E+02 
0. 1000E+02 
O.1000E+O2 
O.1000E+02 
O. 10O0E+O2 
O.1000E+02 
O. 1OO0E+O2 
O.1O00E+O2 
O. 1000E+02 
O. 1000E+02 
O.1OO0E+O2 
O.1000E+02 

.3736E-03 

.2580E-03 
, 1948E-03 
1727E-03 

. 157OE-03 
1504E-03 

0. 1444E-03 
O 1346E-03 
O.1220E-03 
O-1078E-03 
O.9295E-04 
O-7SS6E-04 
O-6075E-O4 
O 4B33E-04 
O.3B36E-04 
0-3140E-04 
.2722E-04 
.24 13E-04 
.2142E-04 
.1920E-04 
. 1709E-04 
.1507E-04 
1347E-04 

. 1215E-04 

. 1096E-04 
. 9984E-OS 
.9133E-05 
.8343E-0S 
.7643E-0S 
.701 IE-OS 
6424E-CS 
.589BE-05 
.S417E-05 

O.4973E-05 
O.4569E-05 
0.4 199E-OS 
O.3HS7E-0S 
O-3S44E-05 
0.3255E-05 
0.29B9E-0S 
0.2744E-05 
0.251BE-05 
0.2309E-05 
0.2118E-05 
O. 1941E-05 
O.1780E-05 
0. 1631E-05 
0-1495E-0S 
O 1370E-0S 
0.1256E-Q5 
0 ':5tE-05 
O.1054E-OS 
□ 9659E-06 
0 8849E-06 
0 8I05E-06 
0.7423E-06 
O S79SE-06 

-0.5682E-03 
0.3155E-04 

IS74E-03 
1317E-03 
5237E-04 
3872E-04 
1222E-03 
1797E-03 
2075E-03 
2121E-C3 

-0-199IE-O3 
-O.174SE-03 
-0.1481E-03 
-0-1272E-Q3 
-0-1121E-03 
-O-1OOHE-03 
-0.9248E-04 
-0.8637E-O4 
-0.8ISIE-O4 
-0.7705E-04 
-0.7242E-04 
-0.6761E-O4 
-0.6284E-04 
-0.SB1IE-04 
-0.S341E-04 
-0.4895E-04 
-O 4484E-04 
-0.4 108E-04 
-0.3766E.-04 
-0.34S7E-04 
-0.3179E-04 
-O 2924E-04 
-O 2691E-04 
-Ö.247GE-04 
-0.2277E-04 
-0.2093E-04 
-O 1922E-04 
-0.1763E-04 
-O.1617E-04 
-O.14B2E-04 
-O.1358E-04 
-O.1245E-04 
-O.1I41E-04 
-O.I045E-04 

-0.9581E-05 
-0.8781E-0S 
-0.a048E-05 
-0.7375E-OS 
-0.67S8E-0S 
-O.6191E-05 
-O S671E-05 
-O 5I94E-0S 
-O 4756E-05 
-0 4355E-0S 
-0.39B7E-05 
-O.3G51E-05 
-O 3343E-05 

0.4236E-02 
0.5396E-02 

0.3723E-02 
0.2B99E-02 
O.19336-02 
O.1470E-02 
O.1I46E-02 
0.92S3E-03 

S233E-03 
7643E-03 
7010E-03 
6398E-03 
S9S3E-03 
5508E-0 3 
499 I£-03 
4476E-03 
3989E-03 
3555E-03 

O.3186E-03 
0.2849E-03 

2545E-03 
2295E-03 
20BOE-03 
ISS IE-03 
17O4E-03 
1549E-03 
140SE-03 
1279E-03 

0.1163E-03 
0.1056E-03 
0.9599E-04 
0.a724E-04 
0.7926*-04 
0.7207E-04 
0.6560E-04 
0.S974E- 
0.S444E- 
0.4964E- 
0.4528E- 
0 4131E- 

3770E- 
3441E- 
3141E-04 
28Q8E-04 
2618E-04 
2391E-04 
21B4E-04 
1995E-04 
1822E-Ö4 
166SE-04 
1S22E-04 
1391E-04 
1272E-04 
1163E-04 
1063E-04 
9720E-05 
B888E-05 

-04 
-04 
-04 

-04 
04 
-04 
-04 

■O. 190BE-0I 
O.17Q4E-02 
O.I914E-02 
O.I524E-02 

O. 1231E-02 
O.I206E-02 
O.1021E-02 
0.8399E-03 
O 7290E-03 

6239E-03 
5432E-03 
4537E-03 
3677E-03 
3306E-03 
33i6E-03 

O.3O03E-O3 
0.26256-03 
O 2330E-03 
0.213BE-03 
0.1872E-03 
O.1613E-03 
O. 1426E-03 
O. 1268E-03 
O. 1124E-03 
0.9957E-04 
0.8843E-04 
O.7992E-04 
0.7304E-04 
0.6631E-04 
0.6OO7E-O4 
0.S451E-04 
0.4920E-04 
0.4426E-04 
0.3993E-04 
0.3614E-04 
0.3273E-04 
0.296SE-0« 
0.26B7E-04 
0.244OE-O4 
0.2219E-04 
0.2021E-04 
0.1842E-04 
0 16B1E 
0 1533E 
0.1397E 
0. 1272E-04 
0. 11S9E-04 
O.1057E-04 
0.9S3SE-05 
O 3793E-05 
0.8025E-0S 
0.7335E-0S 
0.6G89E-0S 
0.61IOE-05 
O.SSa3E-05 
0.5103C-05 
0.4664E-05 

-04 
-04 
-04 

-0.S797E-O3 
0.4S72E-O3 
0.S824E-03 
0 4S33E-03 
0.24BBE-03 
0 6 105E-04 
8335E-04 
1690c-03 
2030E-03 
2044E-03 
185 IE-03 
152BE-03 
119BE-03 
9621E-04 
S232E-04 
7371E-Ö4 
6Ö48E-04 
6550E-O4 
6344E-04 

0.6 I2BE-04 
0.5834E-04 
0.5471E-04 
0.SO92E-O4 
0.470BE-04 

43I4E-04 
3937E-04 
3598E-04 
3293E-04 
3019E-04 
2774E-04 

-0.2555E-04 
-0.23S7E-04 
-0.2I74E-04 
-0.2004E-04 
-0 1845E-04 
-O. 1698E-04 
-O. 15606-04 
-O. 14313-04 
-0.1312E-04 
-O.I203E-04 
-O.1I03E-04 
-O.1011E-04 
-O.9264E-05 
-O 8494E-0S 
-0.77B9E-OS 
-0.7I43E-05 
-0.6549E-OS 

6004E-05 
SS03E-05 
S043E-05 
4G20E-03 
4232E-05 
3B75E-0S 
3549E-03 
3250E-05 
2976E-0S 
2725E-05 

0.2977E+01 
0.23B9E+01 
0.1331E+01 
O.lOOBE+OI 
O.8159E+00 
0.7322E+OO 
0.6565E+00 
0.7135E-O0 
0.6374E+00 
0.5099E-00 
0.455BE+00 
0.345'E+OO 
0.2502E+00 
O.24SQE+O0 
0.2149E+00 
0.1847E+00 
0. 1797E+00 
O.1622E+00 
O. 1483E+00 
O. 1S12E+00 

1434E+00 
1 29 1 E «)0 
1238E+00 
1166E+00 
1O48C+0O 

0.9652E-O1 
0.892IE-O1 
0.B1O9E-O1 
0.7454E-O1 
0 6879E-01 
0.6320E-O1 
0 5843E-OI 
0 539HE-01 
0.4963E-OI 
0 4573E-01 
0.4208E-0 1 
0 38S8E-01 
0 3S39E-01 
0.3246E-OI 
0 2973E-0I 
0 2725E-OI 
0.249BE-O1 
0 2289E-OI 
0.2099E-OI 
0 1925E-01 
0 1765E-0I 
0. 16I8E-0I 
0. 1433E-0I 
0. 1359E-01 
0 I245E-01 
0.1I40E-01 
0. 1Ü44E-01 
0.9560E-02 
0.8753E-02 
0.8014E-02 
0.7338E-02 
0.6719E-02 

32 
32 
2 
2 

32 
32 
32 
32 
32 
32 
13 
IS 
1J 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
e 
10 
7 
6 
3 
3 

10 
10 
2 
S 
S 
2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IG 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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Listing B-3. Continued 

980 0. 0C0E+O2 o 6225E-06 -0 3060E-OS 0 3I27E-05 0 4262E-05 -0 2495E-05 0 6152E-02 9 10 

590 0. 000E+O2 0 5700E-0B -0 2302E-OS 0 7432E-05 O 3893E-05 -o 2285E-OS 0 5633E-02 9 10 

eoo 0. OOOE+02 0 5219E-0Ö -0 2SG5E-0S 0 S797E-05 0 356OE-05 -0 2092E-O5 0 S157E-02 S 10 

€10 0. 00OE+O2 0 4779E-06 -0 234BE-0S 0 G216E-05 0 3254E-05 -0 1915E-05 0 4121E-02 9 10 

620 0. 00OE+O2 0 4375E-06 -o 2150E-05 0 5G86E-0S 0 2975E-05 -0 1733E-05 0 4322E-02 9 10 

630 0. 000E+02 0 4006E-06 -o 19686-05 0 52OOE-05 0 2719E-05 -0 1603E-05 0 3957E-02 9 10 

640 0. OOOE+02 0 3667E-06 -o 1S01E-05 0 4757E-0S 0 2487E-05 -0 1470E-O5 0 3B22E-02 9 10 

650 0. OOOE+02 0 3357E-06 -0 1649E-0S 0 «351E-0S 0 2274E-05 -0 1345E-03 0 331SE-02 9 10 

660 0. OOOE+02 0 3073E-06 -o 1509E-05 0 3981E-03 0 2079E-05 -0 1231E-OS 0 3034E-O2 9 10 

670 0. OOOE+02 0 2B13E-06 -o 136 IE-OB 0 3G41E-05 0 1902E-05 -0 1127E-OS 0 2777E-02 9 10 

630 0. OOOE+02 0 2575E-06 -0 1264E-0S o 3331E-OS 0 1739E-05 -o 1032E-05 0 2542E-02 9 10 

690 0. OOOE+02 0 2357E-06 -0 1157E-0S 0 3048E-05 0 I59IE-OS -o 9442E-M 0 2326E-02 9 10 

700 0. OOOE+02 0 2158E-06 -0 I059E-05 0 27B8E-05 0 I45SE-05 -0 3G42E-Ö6 0 2129E-02 9 10 

710 0. OCOE+02 0 1973E-0B -o 9694E-0E 0 2S51E-OS 0 I331E-05 -0 191OE-0G 0 1949E-02 9 10 

720 0. OOOE+02 0 I808E-0G -0 SS72E-0E 0 2334E-05 0 I21SE-05 -0 724OE-06 0 1794E-02 9 10 

730 0. OOOE+02 0 16S4E-06 -0 8120E-08 0 2135E-05 0 I114E-03 -0 B626E-06 0 1632E-02 9 10 

740 0. OOOE+02 0 1514E-06 -0 7432E-06 0 1954E-05 0 1O19E-05 -0 6065E-06 0 1494E-02 9 10 

750 0. OOOE+02 0 1386E-06 -o 6802E-06 0 17B8E-0S 0 9321E-06 -o 5551E-06 0 1367E-02 9 10 

760 0. OOOE+02 0 1268E-06 -o 622SE-06 0 1635E-03 0 8527E-06 -o 50BOE-06 0 125IE-02 9 10 

770 0. OOOE+02 0 1161E-06 -0 5697E-06 0 1496E-05 0 7801E-06 -0 4649E-06 0 1145E-02 9 10 

780 0. OOOE+02 0 1062E-06 -0 5214E-06 0 1369E-0S 0 7I37E-06 -0 425SE-0G 0 104BE-02 9 10 

790 0. OOOE+02 0 9724E-07 -0 477IE-06 0 1253E-05 0 6529E-06 -0 3G94E-0G 0 9591E-03 9 10 

800 0. OOOE+02 o 3899E-07 -0 4366E-06 o 1 USE -OS 0 5974E-06 -0 3SG4E-06 0 877BE-03 9 10 

a to 0. OOOE+02 0 3144E-07 -0 3996E-06 0 1049E-05 0 546GE-06 -0 32G1E-OG 0 8033E-03 9 10 

320 0. OOOE+02 0 7454E-07 -0 3697E-06 0 959BE-0G 0 500l£-06 -0 2983E-0S 0 7351E-03 9 10 

830 0. OOOE+02 0 6821E-07 -0 3347E-06 0 S7B2E-06 0 4S75E-0G -0 2732E-06 0 6727E-03 9 10 

8 40 0. OOOE+02 0 6243E-07 -0 3063E-06 0 8036E-OG 0 418GE-0G -0 25O0E-OG 0 615BE-03 9 10 

890 0. OOOE+02 0 5713E-07 -0 2803E-06 0 73S3E-OS 0 3831E-0G -0 2288E-0G 0 3634 E -03 9 10 

B60 0. 000E+02 0 5228E-07 ■0 2565E-06 0 6728E-06 0 3S0SE-06 -0 2094E-OG 0 5156E-03 9 10 

970 0. OOOE+02 0 478SE-07 -0 2347E-06 0 6157E-06 0 3207E-06 -0 19I6E-0G 0 4718E-03 9 10 

seo 0. OOOE+02 0 4379E-07 -0 2148£-06 0 5634E-06 0 2934E-06 -0 17S3E-06 0 431BE-03 9 10 

890 0. OOOE+02 0 4007E-07 -0 196GE-06 0 5155E-06 0 268SE-06 -0 I604E-0G 0 3951E-03 9 10 

900 0. OOOE+02 0 3667E-07 -■0 1799E-06 0 47I7E-06 0 2457E-06 -0 1468E-06 o 36I6E-03 9 10 

910 0. OOOE+02 0 33S6E-07 -0 1S4SE-G6 0 4316E-0B 0 2248E-06 -0 I344E-06 0 3309E-03 9 10 

920 0. OOOE+02 0 307 IE-07 --0 1S0SE-06 0 3950E-06 a 2057E-06 -o 1230E-OG 0 3028E-03 9 to 

930 D. OOOE+02 0 28I0E-O7 -o 1379E-06 0 3614E-06 0 1883 6-06 -0 1125E-0G 0 277IE-03 9 '0 

940 0, OOOE+02 0 2S72E-07 -o 12E1E-06 0 3307E -06 0 1722E-08 -0 I030E-06 o 2536E-03 9 to 
950 0. OOOE+02 0 2353E-07 -o 11S4E-0B 0 3026E-06 0 1576E-06 -0 9423E-07 0 2321E-03 9 10 

960 0. O0OE+O2 0 2154E-07 -0 1056E-06 o 2769E-06 0 1442E-06 0 8623E-07 o 2124E-03 9 '0 

970 0. OOOE+02 0 1971E-07 -0 9667E-07 o 2534E-06 0 1320E-06 -o 7B91E-07 0 1943E-03 9 10 

9 BO 0. OOOE+02 0 1804E-O7 -0 8847E-07 0 23I9E-06 0 I20BE-O6 -0 7221E-07 0 1778E-03 9 10 
990 0. OOOE+02 0 1G50E-07 -0 8095E-07 0 2 122E-06 0 1I05E-O6 -0 6608E-07 0 1B27E-03 9 10 

1000 0. OOOE+02 0 15IOE-07 -0 7408E-07 0 1942E-06 0 1011E-06 -0 6047E-07 0 1489E-03 9 10 

1010 o. OOOE+02 0 I3B2E-07 -o 6779E-07 0 1777E-06 0 9252E-07 -o 5534E-07 0 1363E-03 9 10 

1020 0. OOOE+02 o 1265E-07 -0 6204E-07 0 1626E-06 0 B467E-07 -o 5064E-07 0 1247E-03 9 10 

1030 0. OOOE+02 0 M57E-07 -0 56776-07 0 I493E-OS 0 7747E-07 -0 4634E-07 0 114IE-03 9 10 
1O40 o. OOOE-02 o I059E-07 -0 5195E-07 0 I362E-06 0 7089E-07 -0 4241E-07 0 1044E-03 9 io 

1050 0- OOOE+02 0 9692E-08 -0 4754E-07 0 124GE-OG 0 G487E-07 -0 38B1E-07 0 9557E-04 9 10 

1060 0. OOOE+02 0 886SE-OB -o 4 3S0E-07 0 1 140E-06 0 5936E-07 -0 3551E-07 0 S74SE-04 9 10 

1O70 0- O00E+O2 0 BI16E-0B -o 39B1E-07 0 I043E-OG 0 S432E-07 -0 3250E-07 0 8003E-04 9 10 

1O80 0. OOOE+02 o 7427E-08 -0 3643E-07 0 9548E-07 0 4971E-07 0 2974E-07 0 7323E-04 9 10 

1O90 0- OOOE+02 0 6797E-OB -0 3334E-07 0 B737E-07 0 4549E-07 -0 3721E-07 0 670 IE-04 9 10 

1100 0. O00E+O2 o 6220E-OB ■0 305 IE-07 0 7995E-07 0 4162E-07 -0 2490E-07 0 6I32E-04 9 10 

1 110 0. OOOE+02 0 5692E-08 -o 2792E-07 0 73I6E-07 0 3809E-07 -0 2279E-07 0 5612E-04 9 10 

1 120 0. OOOE+02 o SZOBE-08 -0 2555E-07 0 6G95E-07 0 3486E-07 -o 20B5E-07 0 SI35E-04 9 10 

1 130 0. OOOE+02 0 4766E-08 -0 2338E-07 0 612GE-07 0 3190E-07 -0 190SE-07 0 4699E-04 9 10 
1 140 a. OOOE+OZ o 4362E-08 -0 2139E-07 0 5606E-07 0 29I9E-07 -o 1746E-07 0 4300E-04 9 10 

1 ISO 0. OOOE+02 0 3991E-08 -0 195aE-07 0 5130E-07 0. 2G7 1E-07 -0. 1593E-07 0 3935E-04 9 10 
1 160 0. OOOE+02 0 3652E-08 -0 179IE-07 0 4G93E-07 0- 2444E-07 -0- M62E-07 0 3601E-04 9 10 

1 170 0. OOOE+02 0 3342E-08 -0 1639E-07 0 429GE-07 0. 2237E-07 -0. 1338E-07 0 3295E-04 9 10 

1 180 0. OOOE+02 o 3O58E-0B -0 1S00E-07 0 393 IE-07 0. 2047E-07 -0- 1225E-07 0 30I6E-O4 9 10 

1190 0. OOOE+02 0 2799E-08 -o 1373E-07 0 3S97E-07 0. 1B73E-07 -0. M21E-07 0 2760E-04 9 10 

1200 0. OOOE+02 0 2561E-08 -0 1256E-07 0 3292E-07 0. 1714E-07 -0. I025E-07 0 2525E-04 9 10 
1210 0. OOOE+02 0 2344E-OS -0 1150E-07 0 30I2E-07 0. 1S68E-07 -0 93B4E-08 0 231IE-04 9 10 

1220 r OOOE+02 0 2145E-0B -0 1052E-O7 0 2757E-07 0. 1435E-07 * 8SB7E-OB 0 111SE-04 9 10 
1230 lOOE+02 0 1963E-OB -D 9626E-0B 0 2523E-07 0 1313E-0' 7B58E-08 0 I935E-Q4 9 10 
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12 JO IOOOE+02 0. 179GE-08 0 9809E-C6 0. 230BE-07 0. 1202E-' 1 7I91E-08 0. l77>E-04 9 10 

1250 IOOOE+02 0. 1643E-08 -0. BOG It-00 0. 2 1125-07 0. I100E-C 0 5580E-08 0. 1620E-04 9 10 

1290 0. 10COE+02 0. i504E-oa -0. 7377E-OB 0. 1933E-07 0. ■006E-07 -0 502ZE-08 0. 1483E-04 9 ■o 
1270 0. IOOOE+02 0. 137SE-0B -0. S750E-08 0. I769E-07 0 9209E-OB -0. 55IOE-08 0. 1357E-04 9 10 

1280 0. icooe+oz o. 1259E-OB -0. 6177E-08 0. I619E-07 0 8427E-OB -0- 5O42E-08 a. 1242E-04 9 10 

1290 o. 1000E+02 0. H52E-08 -0. 5 653E-08 0 14B1E-07 0 77 11E-OB -0. 46I4E-OB 0. 1136E-04 9 10 

1300 o. IOOOE+02 0. 1055E-08 -0 S173E-08 0 1355E-07 0 7057E-0B -0. 4223E-OB 0. 1040E-04 9 10 

1310 0. IOOOE+02 0. 9651E-09 -0 4733E-OS 0 1240E-07 0 6457E-0B -o 3B64E-OB 0 9515E-05 9 10 

1320 0. IOOOE+02 0 883IE-09 -0 4332E-0J 0 1I35E-07 0 5909E-08 -0 3536E-0B 0. B707E-05 9 10 

1330 0. 10OOE+O2 0. 808 IE-09 -0 3964E-08 0 1O39E-07 0 5407E-08 -o 3238E-08 0- 7968E-05 9 10 

1340 o. IOOOE+02 0. 7395E-09 -0 3627E-08 0 9505E-08 0 4948E-08 -0 296 IE 08 0. 729 IE-05 9 10 

1330 o. IOOOEt-02 0. 6767E-09 -0 3319E-08 0 869BE-08 0 452BE-08 -0 2710E-08 0. 6672E-05 9 10 

1360 0. IOOOE+02 0. 6193E-09 -0 3037E-08 0 7959E-08 0 4I44E-08 -0 2479E-08 0. 6106E-0S 9 10 

1370 0. 10006+02 0. 3667E-09 -0 2780E-0S 0 7283E-08 0 3792E-OB -o 2269E-0S 0. 5587E-05 9 10 

1380 0. IOOOE+02 0. 5186E-09 -0 2344E-08 0 6665E-08 0. 3470E-O8 -o 2076E-08 0 5-. 13E-05 9 10 

1390 0. IOOOE+02 0. 474SE-09 -0 233GE-0S 0 6099E-08 0 3175E-OB -0 1900E-08 0 4679E-0S 9 10 

MOO 0. 1000E+OZ 0 4343E-09 -o 2130E -08 0 5581E-08 0 290BE-08 -0 1739E-08 0 4282E-05 9 10 

14 10 0. IOOOE+02 0 3974E-09 -0 1949E-08 a S107E-08 0 2659E-08 -0 1591E-OS 0 391 BE-OS 9 10 

1420 0. IOOOE+02 0 3636E-09 -0 17B4E-08 a 4674E-08 0 2433E-08 -0 1456E-OS 0 3585E-05 9 10 

1430 0. IOOOE+02 0 332BE-09 -0 1632E-0B 0 4277E-08 0 2227E-08 -0 I332E-08 0 328 IE-05 9 10 

1440 0. IOOOE+02 0 3045E-09 -0 I494E-OB 0 39I4E-0B 0 2O37E-08 -0 I219E-08 0 30O2E-05 9 10 

1-450 0. IOOOE+02 0 2787E-09 -0 I367E-08 o 35BIE-OB 0 186SE-08 -0 1 116E-08 0 2747E-QS 9 10 

1460 0. IOOOE+02 0 2S50E-09 -0 1251E-OB 0 3277E-0B o 1706E-0S -0 102 i£ -08 0 2514E-05 9 10 

1470 0. IOOOE+02 0 2333E-09 -0 1I43E-08 0 2999E-08 o 1561E-08 -0 9343E-09 0 2301E-05 9 10 

1460 o. IOOOE+02 0 2135E-09 -o 1047E-08 0 2744E-0B 0 1429E-08 -0 95506-09 0 2105E-05 9 10 
14 90 o. IOOOE+02 0 I954F-09 -0 99B4E-09 0 251 IE-OB o 1307E-08 -0 7824E-09 0 1927E-05 9 IO 

1500 0. 1000E+02 0 1788E-09 -0 8770E-09 0 2298E-0B 0 1196E-08 -0 7159E-09 0 I763E-05 9 10 

1510 0. 1000E+02 0 1636E-09 -0 8026E-09 0 2103E-0B 0 1095E-08 -0 655 IE-09 0 1613E-05 9 IO 

1520 0. 1000E+02 0 1497E-09 -o 7344E-09 0 1924E-08 0 1OO2E-08 -0 S995E-09 0 I476E-05 9 10 

1530 0 1000E+02 o 1370E-09 -o B721E-09 0 1761E-08 0 9168E-09 -o 5486E-09 0 135 IE-05 9 10 

1340 0 1000E+02 0 1254E-09 -0 6150E-09 0 1612E-08 0 839OE-09 -0 S020E-09 0 1236E-05 9 10 

15S0 0 1000E+02 0 1147E-09 •0 562BE-09 0 1475E-08 0 7677E-09 -0 4594E-09 0 113 1E-05 9 10 

1560 0 1000E+02 0 1050E-09 -0 5150E-09 0 1349E-OB 0 7026E-09 -0 4 204 E-09 0 I035E-05 9 10 

1570 0 1OO0E+02 0 9GO9E-10 -0 4713E-09 0 1235E-08 0 6429E-09 -0 3847E-09 o 9473E-06 9 10 

1580 0 1000E+02 0 8793E-10 -0 43I1E-09 0 M30E-08 o S883E-09 -0 3520E-09 0 S669E-06 9 10 

1590 0 1000E+02 0 8046E-10 -0 3946E-09 0 I034E-0B 0 5383E-09 -0 322 IE-09 0 7933E-06 9 10 

1600 0. 1000E+02 0 7363E-10 -0 361 l*-09 0 94E3E-09 0 4926E-09 -o 2948E-09 0 7259E-06 9 10 

1610 0. IOOOE+02 0 6738E-10 -o 3305E-09 0 8659E-09 0 4508E-09 -0 2698E-09 0 6643E-06 9 10 

1620 0. 1000E+02 0 6166E-10 -0 3024E-09 0 7924E-09 0 4I25E-09 -0 2469E-09 0 6079E-OB 9 10 

1630 0. IOOOE+02 0 S642E-10 -0 2767E-09 0 725IE-09 o 3775E-09 -0 2259E-09 0 5563E-06 9 10 

1640 0 IOOOE+02 0 5163E-10 -0 2S32E-09 0 6636E-09 0 3455E-09 -0 2067 E-09 0 5090E-06 9 10 

1650 0 1000E+02 0 472SE-10 -0 2317E-09 0 6072E-09 0 3161E-09 -0 1892E-09 0 465BE-06 9 10 

1660 0 IOOOE+02 o 4323E-10 -0 2121E-09 0 5557E-09 0 2B93E-09 ■0 1731E-09 0 42S3E-06 9 10 

1670 a IOOOE+02 0 3956E-10 -0 1941E-09 0 50SSE-O9 0 2647E-09 -0 I584E-09 0 3901E-06 9 10 

1630 a 100OE+O2 0 3620E-10 -o I776E-09 0 4653E-09 0 2422E-09 -0 1450E-09 0 3570E-06 9 10 

1690 o 1000E-02 0 3313E-10 0 I625E-09 0 42S8E-09 0 2216E-09 -0 1327E-09 0 3267E-06 9 10 

1700 0 1000E^02 0 3O32E-10 0 I487E-09 0 3896E-09 0 2028E-O9 -0 1214E-09 0 2939C-OS 9 '0 

1710 0 1000E-02 0 2774E-10 -o 1361E-09 0 3566E-09 0 1856E-09 -0 1111E-09 0 2735E-06 9 '.0 

1720 0 IOOOE-02 0 2539E-10 -0 I245E-09 0 3263E-09 0 169BE-09 -0 101SE-09 0 2503E-06 9 10 
1730 0 IOOOE+02 0 2323E-10 -0 1139E-09 0 2986E-09 0 1555E-09 -0 93O2E-10 0 2291E-OS 9 10 
17*0 0 1000E+02 0 2I26E-10 -0 1043E-09 0 2732E-09 0 1422E-09 -0 BS12E-10 0 2096E-06 9 10 
1750 0 1000E+02 0 1945E-10 -0 9342E-I0 0 25O0E-O9 0 1302E-09 -0 7789E-10 0 1918E-06 9 10 
1760 0 1000E+02 0 I780E-10 -0 8732E-10 0 2288E-09 0 1191E-09 -0 7128E-10 0 17S5E-06 9 10 

1770 0 IOOOE+02 0 1629E-1Q -0 7990E-10 0 2094E-O9 0 IO90E-O9 -o 6523E-10 0 1606E-06 9 10 

17B0 0 1000E+02 0 1491E- IO -0 7312E-I0 0 19I6E-09 0 9973E-10 -0 5969E-I0 o I470E-06 9 10 
1790 0 1000E+02 0 1364E- 10 -0 669 IE-10 0 1753E-09 0 912SE-I0 -0 5462E-10 0 1345E-06 9 10 
1800 0 IOOOE+02 0 1248E-10 -0 6123E-10 0 1604E-09 0 8353E-IO -o 4998E-10 0 123IE-06 9 10 
1810 0 IOOOE+02 0 1142E- IO -0 56O3E-10 Q 1468E-09 0 7646E-10 -0 4574E-10 0 1 1 26E -06 9 IO 

1820 0 IOOOE+02 0 1045E-10 0 S1Z7E-IO 0 1344E-09 0 6993E-10 -0 41SSE-10 0 103 1 E -06 9 IO 

1830 0 IOOOE+02 0 956EE-11 -0 4G92E-10 a 1229E-09 0 6401E- 10 -0 3830E-10 0 9432E-07 9 10 

1840 o 1000E+02 0 8754E-11 -o 4Z9AE-10 a 1125E-09 0 5858E-IQ -o 3505E-10 0 8E31E-07 9 IO 
I860 o ioooE+oa 0 801 IE-11 -0 3929E-10 Q 1030E-09 0 5360E-IO -0 32O7E-10 0 7B97E-07 9 10 

1860 0 IOOOE+02 0 7330E-11 -0 3596E-10 0 9421E-10 0 4904E-10 -0 2935E-10 0 7228E-07 9 10 
1870 0 1O00E+O2 0 670BE-11 -o 329OE-10 0 8622E-10 0 4489E-10 -o 2686E-10 0 6614E-07 9 10 
1880 0 IOOOE+02 0 6139E-1t -0 30UE-10 0 7BB9E- 10 0 4I09E-10 -0 21S8E-10 0 60S3E -07 9 10 
1890 0 IOOOE+02 0 56 17E-11 -0 2755E-10 o 7220E-IO 0 3758E-10 -0 2249E-10 0 S538E-07 9 10 
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1900 0. 1O0OE+O2 0 5140E- 1 1 -0 2521E- 10 0 6807E- 0 0 3437E- 0 -0 2058E- 10 0 5068 E-07 9 10 
1910 0. 1OO0E+O2 0 4704E- 11 -0 2307E- 10 0 604GE- 0 0 3146E- 0 -0 1883E- 10 0 463SE-07 3 10 

1920 0 1OOOE+02 0 4303E- 1 1 -0 2111E- 10 0 S532E- 0 0 2S82E- 0 0 1724E- 10 0 4244E-07 9 10 
1930 0. tOOOE+02 0 3939E- < t -O 1932E- 10 0 5063E- 0 0 2635E- 0 -0 1577E- 10 0 3884E-07 9 10 

1940 0. IOOOE+02 0 3&03E- 1 1 -0 1768E- 10 0 4S33E- 0 a 2410E- 0 -0 1443E- 10 0 3S54E-07 9 10 
19S0 0 1OO0E+O2 0 3299E- 1 1 -0 1618E- 10 0 4239E- 0 0 220SE- 0 -0 132IE- 10 0 3232E-07 9 10 

1960 0 1000E+02 0 30T9E- 1 1 -0 1481E- 10 0 3880E- 0 0 20I7E- 0 -0 1209E- 10 0 297GE-07 9 10 

1970 0 IOOOE+02 0 2782E- 1 1 -0 13S3E- 10 □ 3SS0E- 0 0 184SE- 0 -0 1106E- 10 0 2723E-07 9 10 

1980 □ 1000E+02 0 2528E- 1 1 -0 1240E- 10 0 3249E- 0 0 1689E- 0 -0 1012E- 10 0 2492E-07 9 10 

1990 0 1000E+02 0 2313E- 1 1 -0 -4 135*- 10 0 2973E- 0 0 1546E- 0 -o 928IE- 0 2281E-07 9 10 

2000 0 1000E+02 0 2117E- 11 -0 103BE- 10 0 2720E- 0 0 1413E- 0 -0 8475E- 0 2087 E-07 9 10 

2010 0 IOOOE+02 0 1937E- 1 1 -0 9501E- 11 0 2490E- 0 0 1298E- 0 -0 7755E- 0 1910E-07 9 10 

2020 0 1000E+02 0 1773E- 1 1 -0 B695E- 11 0 227BE- 0 0 1178E- 0 -o 7097E- 0 174SE-07 9 10 

2030 0 1OO0E+02 0 1622E- 1 1 -0 79S7E- 11 0 2ÖB3E- 0 0 10S2E- 0 -o 6496E- 0 1599E-07 9 I0 

2040 0 1OO0E+O2 0 1484E- 1 1 -0 7282E- 11 0 I90BE- 0 0 9920E- -0 S944E- 0 I4G3E-07 9 10 
2030 0 1OO0E+02 0 13S8E- 1 1 -a 6G63E- 11 0 I746E- 0 0 90S9E- -0 543SE- 0 I339E-07 9 I0 
2060 0. 1000E+02 0 1243E- 11 -0 60986- 11 0 ISB7E- 0 0 8320E- -0 4977E- 0 I223E-07 9 10 
2070 0. 1000E+02 0 1137E- 1 1 -0 SS80E- 11 0 MS2E- 0 0 7G02E- -0 45S5E- 0 I122E-07 9 10 
2080 0 1O0OE+O2 0 1041E- 1 1 -0 S106E- 11 0 I328E- 0 0 699IE- -0 41G7E- 0 I02.6E-07 9 10 
2090 0 IOOOE+02 0 9S26E- 12 -o 4673E- 11 0 I224E- 0 0 G393E- -0 3814E- 0 9390E-08 9 I0 
2100 0. 1OO0E+02 0 B717E- 12 -o 4276E- 11 0 11206- 0 0 SB32E- -0 3490E- 0 8S94E-08 9 10 

2110 0. 1OO0E+02 0 7977E- 12 -0 3914E- 11 0 I0256- 0 0 5341E- -0 319SE- 0 78G1E-08 9 10 

2120 0 10O0E+02 0 7299E- 12 -a 358 16- 11 0 93B1E- 0 4882E- -0 2923E- 0 7193E-08 9 10 

2130 0 IOOOE+02 0 6680E- 12 -0 3278E- 11 0 8585E- 0 4464E- -0 2S75E- 0 GS8GE-08 9 10 
2110 0 1000E+02 0 «112E- 12 -o 2999E- 11 0 78S7E- 0 4 I0SE- -0 2447E- 0 G02SE-O8 S 10 

2150 0 1000E+02 0 5593E- 12 -0 2749E- 11 0 7188E- 0 37S2E- -0 2241E- 0 5516E-08 a 10 
2160 0 1000E+02 0 5118E- 12 -0 2512E- 11 o 8S78E- 0 3429E- -0 20S0E- 0 5046E-oe 9 10 

2170 0 1000E+02 0 4684E- 12 -0 2299E- 11 0 60196- 0 3105E- -0 1876E- 0 46 IGE-08 9 10 

2180 0 1000E+02 0 4286E- 12 -0 2 103E- 1» 0 55HE- 0 2839E- -o 17I6E- 0 4226E-08 9 10 

2190 0 1000E+02 0 3923E- 12 -0 1925E- 11 0 5042E- a 2S98E- -0 I570E- 0 3864E-08 9 io 

2200 0 IOOOE+02 0 3589E- 12 -0 1762E- 1t 0 46t2E- a 2390E- -0 143BE- 0 3538E-08 9 10 

2210 0 IOOOE+02 0 328SE- 12 -0 1612E- It o 4223E- 0 21S6E- -0 1315E- 0 323SE-08 9 10 
2220 0 IOOOE+02 0 30O7E- 12 -0 1476E- It 0 3862E- 0 2030E- -0 :J04£- 0 296SE-08 9 10 

2230 0 IOOOE+02 0 2731E- 12 -0 1351E- It 0 3534E- 0 1838E- -0 M02E- 0 2712E-08 9 10 

2240 0 1000E+02 0 2517E- 12 -0 1237E- 11 0 3234E- 0 1682E- -0 10096- o 24 80E-08 9 10 

22S0 0 IOOOE+02 0 2305E- 12 -0 1I31E- It 0 2962E- 0 152BE- -o 9225E- 12 0 2268E-OB 9 10 

2260 0 tOOOE+02 0 2109E- 12 -0 103SE- tf 0 27UE- 0 1436E- -o 8437E- 12 0 20756-08 9 10 

2270 0 IOOOE+02 0 1930E- 12 -0 9478E- 12 0 2479E- 0 1287E- -0 7729E- 12 0 I897E-08 9 10 
2280 0 IOOOE+02 0 1766E- 12 -0 8676E- 12 0 2269E- 0 1I69E- -o 7074E- 12 0 I743E-08 9 10 

2290 0 IOOOE+02 0 1616E- 12 -0 7933E- 12 0 2079E- 0 1064E- -0 64G4E- 12 0 I595E-08 9 10 

2300 0 tOOOE+02 0 1479E- 12 -0 726BE- 12 0 1900E- 0 9729E- 2 -0 5924E- 12 0 I455E-08 9 10 
2310 0 IOOOE+02 0 1353E- 12 -o 6S51E- 12 0 1738E- 0 8867E- 2 -0 5423E- 12 0 I332E-08 9 10 
2320 0 IOOOE+02 0 1239E- 12 -0 6096E- 12 0 159 IE- 0 8O60E- 2 -0 4970E- 12 0 1220E-08 9 10 
2330 0 IOOOE+02 0 1133E- 12 -0 5574E- 12 0 1456E- 0 747SE- 2 -0 4544E- 12 0 11I3E-08 9 10 

2340 0 IOOOE+02 0 1038E- 12 -o 5094E- 12 0 1335E- 0 6765E- 2 -0 4147E- 12 0 I021E-08 9 10 
2350 0 IOOOE+02 0 9490E- 13 -0 4672E- 12 0 1220E- o 6385E- 2 -o 3806E- 12 0 9323E-09 9 10 
23&D 0 IOOOE+02 0 8690E- 13 -0 4275E- 12 0 111BE- 0 5672E- 2 -0 3480E- 12 0 B575E-09 9 10 
2370 0 IOOOE+02 0 7947E- 13 -0 3913E- 12 a 1022E- o 5345E- 2 -o 3184E- 12 0 7839E-09 9 10 
2380 0 IOOOE+02 0 7283E- 13 -o 35B1E- 12 0 9358E- 2 o 4B80E- 2 -0 2313E- 12 0 7215E-09 9 10 
2390 0 IOOOE+02 0 6665E- 13 -0 3283E- 12 0 8547E- 2 o 4272E- 2 -o 2S72E- 12 0 6561E-09 9 10 
2400 0. IOOOE+02 0 6105E- 13 -Q 3O01E- 12 0 7S54E- 2 o 3765E- 2 -0 2438E- 12 0 5972E-09 9 10 
2410 0. IOOOE+02 0 5379E- 13 -0 2746E- 12 0 71B3E- 2 0 3675E- 2 -0 2232E- 12 0 54B0E-09 9 10 
2420 0. IOOOE+02 0 5I13E- 13 -0 2516E- 12 0 6577E- 2 0 3358E- 2 -0 2045E- 12 0 502 4 E -09 9 10 
2430 0 IOOOE+02 0 4673E- 13 -o 2309E- 12 0 6O03E- 2 o 3028 E - 2 -0 I878E- 12 0 4568E-09 9 '0 
2440 0 IOOOE+02 0 4294E- 13 -o 2109E- 12 0 5509E- 2 o 2502E- 2 -0 1711E- 12 0 4243E-09 9 10 
2450 0 IOOOE+02 0 3920E- 13 -o 1936E- 12 0 5027E- 2 o 2680E- 2 -0 1372E- 12 0 3828E-09 9 10 
2460 0 IOOOE+02 0 3594E- 13 -0 1768E- 12 0 4622E- 2 0 2106E- 2 -o 1432E- 12 0 3513E-09 9 10 
2470 0 IOOOE+02 0 329 IE- 13 -0 1613E- 12 0 4234E- 7 0 2083E- 2 -o 1303E- 12 0 3246E-09 9 10 
2480 0 IOOOE+02 0 3010E- 13 -0 M91E- 12 0 38G2E- 2 0 1944E- 2 -0 1210E- 12 0 2950E-09 9 10 
2490 0 10O0E+02 0 276GE- 13 -0 136SE- 12 0 3S44E- 2 0 1863E- 2 -0 1107E- 12 0 2707 E-09 9 to 
25O0 0 IOOOE+02 0 2533E- 13 -0 1246E- 12 0 3259E- 2 0 1742E- 2 -0 1007E- 12 0 2496E-09 9 10 
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Listing B-3. Continued 

ITERATION NUMBEff 

VARIABLES IT J ' 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L l-COSINE V-COSINE K Y 

t 0. 102SE+02 0, S381E+03 0 7585E+0O 0. 1500E+02 O. 10O0E->01 0. OOOOE+OO 0 OOOOE+OO 0 OOOOE+OO 

2 0. 1025E+O2 0 S3B1E+03 0- 7585E+0O 0 1500E+02 o. IOOOE+01 0 ooooE+oo 0 oaooE +oo 0. 100OE+OO 

3 0. 1025E+02 0. S381E+03 0. 75SSE+0O 0 1500E+02 0 •.OOOE+01 0. OCOOE+CO 0. O000E +00 0. 2000E+00 

4 0. 1025E+02 0. 53BIE+03 0. 75S5E+0O 0. 1500E+02 0. 1000E+01 0. OOOOE+OO 0 OOOOE+OO 0 3000E+00 

S 0. 1025E+02 0. 3381E»03 o. 758SE*0O 0. 15COE+02 0 ioooE+01 0. OOOOE+OO 0. OOOOE +00 o. 400OE+00 
e 0. 1024E+02 0. 53B1E-03 0. 7S86E-CO 0. ISCOE+G2 0. 1000E+0» 0 OOOOE+OO 0. oaooE+oo 0. 5000E+0O 
7 0. 1024E+02 o. S3B1E+03 0 7588E+00 0. 1500E+02 0. 1000E+01 0. OOOOE'OO o C000E+00 0. 6000E+00 

e 0. 1024E+02 0. S3B1E+03 0 7586E+00 0. 1SO0E+O2 0. IOOOE+01 0 DOOOE'CO 0 OOCOE+OO 0. 7000E+00 

9 0. 1024E-02 0. 53B1E*03 0 7587E+O0 0. 150OE+O2 a. IOOOE+01 0 OOOOE-OO 0 OOCCE »00 o. 8000E+00 
10 0. 1024E*02 0 5381E+03 0. 7587E+00 0- ISO0E^02 0. 1COOE+01 0 DOOOE-OO 0 OOOOE+OO o. 9000E+00 
ii 0. 1024E»02 0. 5381E+03 0 7587E+00 o. I5O0E-02 0. 10OOE+01 0 OOOOE+OO 0 OOOOE+OO 0. 1000E+01 

VARIABLES AT d -    2 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS 1 l-COSINE V-COSINE K Y 

1 0. 1025E+02 0. 5381E+03 O. 75866+00 0. 1500E+02 Q. ioooE+01 0. OOOOE+OO 0 2S00E+00 0. OOOOE+OO 

a 0. 102SE+O2 0. 5 38 1E+03 0. 75S6E+00 0. 1500E+02 0. ioooE+oi -0 B937E-05 0 2S00E+00 0. I000E+00 
3 0. 102SE+02 0. S38 1E<-03 0. .75B6E+00 0. 1500E+02 0. IOOOE+01 -0 1S86E-04 0 2500E+00 0. 2000E+00 
4 0. 1025E+02 0. 53B1E+03 0 ,7586E*O0 0. 1500E+02 0. 1000E+01 -o. Z225E-04 0. . 2500E+00 0. 3000E»00 

S 0. 102SE+02 0. S3B1E+03 0 7587E+00 a. 1500E+02 0. 1000E+01 -o 27S2E-04 0. 2500E+00 0. 4000E»00 

6 0. 102SEM» 0. . 5381E+03 0 7587E+00 0. 1501E+O2 0 1OOOE+OI -0. 3039£-0« 0 2SOOE+00 0 5000E+00 

7 0. .1025E+02 o. . 53B1E+03 0 7588E+O0 0. 1501E+02 0 1000S+0» ■0. , 3085E-O4 0 2bOOE+00 0 60COE +00 

8 0. 102SE+02 0. 5381E+03 0 ,7588E+00 0. . 1501E+02 0 1OOOE+01 -0 2750E-0* 0 2500E+00 0 7000E+00 

9 0. 1025E+C2 0 ,53816+03 0 .7588E+0O 0 1501E+O2 o. 1000E+01 -0 ,»996E-04 0 260CE+00 0 8O0OE+O0 

10 0. , 1023E+O2 0 5381£+03 0 .7588E+0O 0. , 1501E+02 0 laooE+oi -0 , *i5SE-04 0 250CE+00 0 9000E+00 

11 0. ,102SE+02 0 .5381£+03 0. 7583E+00 0 '501E~02 0. 1Q00E+01 0 0000E*O0 0 250CC+C0 0 10OOE+01 

VARIABLES AT J ' 

< PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS u l-COSINE V-COSINE X Y 

1 0 102SE+O2 O.S38IE+03 0. 75B4E+00 0. 1500E+02 0. iOOOE+01 0. OOOOE+OO 0 .5O0OE+00 0 OOOOE+OO 

2 0. 1025E+O2 0-5381E+03 0. 75B4E+00 0- 1500E+02 0 IOOOE+01 0 4498E-04 0 50O0E+OO 0 .1000E+00 
3 0 1025E+02 0.5381E+03 0. 7385E+00 o. 1500E+02 0. IOOOE+01 0. 96 19E-04 0 5000E»OO o. 20O0E+OO 
4 0 1025E+02 O.5381E+03 0. 75B5E+00 0 1500E+02 0 IOOOE+01 0. I325E-03 c 5000EtOO 0. •3000E+00 

5 0, 1024E+O2 0.53B1E+03 0 75SSE+00 0. 150OE+02 0 IOOOE+01 0. 1623E-03 0 5000E*00 0 4QOOEtOO 

e 0. 1024E+O2 0 53S1E»03 o 7585E+0O 0- 1500E+02 0 IOOOE+01 0. I733E-03 0 .5000E+0O 0. 5000E*00 
7 0. 1024E-»O2 0.5381E+03 o. 758SE+00 o. 15COE+02 o 10O0E+O1 0. I7O8E-03 ü 5CO0E + 00 0. SOOOE'OO 
8 0. I024E+O2 0.53B0E+03 0 7986E+00 0. 1SOOE+02 o IOOOE+OI 0. I461E-03 C .5000E«00 0. 7000E+00 

9 0. 1024E*02 0.5380E+03 0. •75B6E+00 0 15COE + 02 0 ioooE+01 O 1O65E-03 a SOOOE+OO 0 8000E+0O 

10 0. IO24E*02 0.53S0E+03 0. .7586E+00 0. 1500E*02 0 IOOOE+01 o «777E-04 0 50O0E+0O 0 9000E»CO 
11 0. 1O24E+02 0.5380E+03 0. 7586E+00 0. ■500E-02 0 1GO0E+01 0. OOOOE+OO 0 .5000E+OO 0. ,IOOOE+OI 

VARIABLES AT J 

PRESSURE  TEM0E3ATUHE MACH NUMBER TOTAL PRESS 

1 0 102SE+02 
2 O 102SE+02 
3 0.1025E+02 

0.53B2E+03 O 73B3C+00 0.I50IE+O2 
O 5382E+03 O.7S63E+O0 0.1501E+02 
0.538ZE*03      0.7584E4-00     0    1501E+02 

a      0.1025E+02  O.S382E+03  O.7585E+00  0 1301E+02 

U-C05INE V-COSINE f. Y 

O.IOOOE+01 O.000OE+OO 0 7500E+00 0. OOOOE+OO 
o.IOOOE+OI O.2169E-04 0. 75OOE+0O 0. .1Q00E+00 

0. 1000E + 01 0.4763E-04 o. 75OOE+0O 0 2000E+00 
o IOOOE*OI 0.6022E-04 o. 75OOE+00 0 3000E+00 
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s 0. 1025E+02 0. 5 38 IE 1-03 0. 75aaEtoo 0. 1501E+02 0. T000E+O1 0. 6153E 04 0 7500E+00 0. 4OOOE+O0 
e 0. 102SE+02 0. 5381E+03 0. 75aaE+oo 0. 1501E+02 0. 1000E+01 0 4956E -04 0 750OE+OO 0. 5OO0E+OO 
7 0. 1025E+02 0. 5381E+03 0. . 7590E+00 0. 1 501 E +02 0. 1000E+01 0. 295BE -04 0 7SO0E+O0 0. 6OO0E+OO 
a 0. 1025E+02 0. 533 1E«03 0 . 7591E+00 0. 1501E+02 0. IOOOE+01 0. 3396E -05 0 750OE+OO 0 7000E+OO 
9 0. 102SE+O2 0. 538 1E+03 0 759 3 E+00 0. 150IE+02 0. lOOOE+OI -0 4007E' -05 0 7500E+00 0. 8000E+00 
10 0. 1025E+02 0. S38 1E+03 0. . 7594 E+00 0. 150IE+02 0. IOOOE+01 -0 5936E -OS 0, 750OE+O0 0. 9000E+00 
ii 0. 102SE+02 0. saaiE+03 0. . 7394 E +00 0 1S0IE+02 0. 1000E+O1 -0 23S6E -20 0 75OOE+O0 0. . 1000E+O1 

VARIABLES AT ü = 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CQSINE V-COS INE X Y 

1 0. 1025E+02 0. .53B2E+03 0. 7576E+O0 0 15COE+02 0. IOOOE+01 0. .1209E-17 0 IOOOE+01 0. COOOE+OO 
2 o. 1023E+02 0. 53B2E+03 0. 7576E+00 0. 1500E+02 0. 10O0E+O1 0. 2351E-03 0 1000E+01 0. 1OO0E+0O 
3 o. 1025E+02 0. .S3B2E+03 0. 7577E+00 0 150OE+O2 0. ioooe+01 0. SI32E-03 0. 1000E+01 0. 2000E+0O 
4 0. 1025E+02 0. 53B1E+03 0. 7579E+00 0. 13O0E+O2 0. 1000E+01 0 aüsaE-03 0. IOOOE+01 0 3000E+0O 
5 0. 1023E+02 0 .S3S1E+03 O. 75B2E+00 0. 150OE+O2 o. IOOOE+01 0 1O60E-O2 O. IOOOE+01 0 4OO0E+0O 
6 0. 1024E+02 0 .53BOE+03 0. 75B4E+00 0. 1499E+02 0. IOOOE+01 0 1160E-O2 0. 1000E+01 0. SOOOE+00 
7 0. 1024E+02 0 53BOE+03 0. 75B7E+00 0. I499E+02 0. 1000E+01 0 . 1 162E-02 0. IOOOE+01 0 60O0E+OO 
B 0. 1023E-02 0. 5379E+03 0. 7589E+00 0. I499E+02 0 IOOOE+01 0 .1043E-O2 0. 1000E+01 0 7000E+00 
9 0. .1023E+02 0. 3379E+03 0. 7590E+00 0. 1499E+02 0. IOOOE+01 0 792BE-03 0. IOOOE+01 0. aoooE+oo 

10 0. 1023E+02 0. 3378E+03 0. 7592E+00 0. 1439E+02 0. IOOOE+01 0 3556E-03 0. IOOOE+01 0. 9000E+00 
1 1 0. 1023E+02 0. S378E+03 0. 7392E+00 0 1499E+02 0. IOOOE+01 0 .2414E-17 0 IOOOE+01 0 IOOOE+01 

VARIABLES AT J • 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L l-COSINE V-COSINE X V 

1 0. 102BE+O2 0.53B6E+03 0. 7556E+00 0. 1501E+02 0. IOOOE+01 0. OOOOE+OO 0 125OE+0I 0 OOOOE+OO 
2 0. 1028E+02 O.S3B6E+03 0. 7S36E+00 0 I501E+02 0. IOOOE+01 0. 4423E-03 0. 1250E+01 0. 1000E+00 
3 0. 1O2BE+02 0.53BSE+03 0. 7S60E+00 0. 1301E+02 0. IOOOE+01 0 9123E-03 0. 1250E+01 o. 2OOOE+00 
4 0. 1027E+02 0.5385E+03 O. 7S66E+00 0. 1501E+02 0. IOOOE+01 0 1246E-02 0. 1230E+01 0. 3000E+00 
5 0. 1026E+02 0.5383E+03 0. 7S7SE+00 0. 150 IE+02 0 IOOOE+01 0 145 IE-02 0. 1250E+01 0. 4000E+00 
8 0. 1025E+02 0.5382 E+03 O. 7586E+00 0. I501E+O2 0 IOOOE+01 0. ,1463E-02 0 1250E+01 0. 50O0E+OO 
7 0. 1025E+02 0.538 IE+03 0, 7597E+00 0. I502E+02 0. IOOOE+01 0. 1320E-O2 0. 1250E+01 0. 60OOE+00 
B 0. 1024E+02 0.5379E+03 0, 7611E+00 0. 1502E+02 0, 1000E+OI 0. 9I82E-03 0. 1230E+01 0. 700OE+00 
9 0. 102 3 £+02 0.53T8E+03 0. 7623E+00 0. 1S03E+02 0. 1000E+01 0 5437E-03 0. 1250E+01 0. BOOOE+00 
10 0. I02 2E+02 0.5377E+03 0. 7S33E+O0 0. ISO3E+02 0. 1000E+01 -0 1933E-04 0 1250E+01 0. 90OOE+O0 
1 1 0. 1022E+O2 0.S377E+03 0. 7633E+00 0. ■503E+02 0. 1O00E+O1 0. OOOOE+OO 0. 12SOE+01 0. . 1O0OE+O1 

VARIABLES AT J «    7 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L i-COSINE V-C0S1NE X Y 

1 O. 1032E+O2 0.5392E+03 0. .7S13E+0O 0. I501E+02 0. IOOOE+01 0. OOOOE+OO 0 1500E+01 0. OOOOE+OO 
2 0. 1032E+02 0.3392E+O3 0. 7513E+00 O 1501E+02 0. I0OOE+O1 0. IS6SE-02 0 1500E+OI o. 1000E+00 
3 0. 1031E+02 0.5391E+O3 0. 7521E+0O 0. 1600E+02 0. IOOOE+01 0 37I2E-02 0. 1S00E+OI 0. 2000E+00 
4 O. 1030E+02 O.S3aBE+03 0. 7534E+OÜ o. 15OOE+02 0. lOOOE+OI 0 S269E-02 0 1500E+OI 0. 30OOE+0O 
5 0. 102SE+02 0.5386E+03 0. T552E+00 0. 1SOOE+02 0. IOOOE+01 0 6B24E-02 0. 1500E+0I 0. 4000E+00 
6 0. 1023E+02 0.53B2E+O3 o. 7575E+0O o. 1499E+02 0, IO0OE+O1 0 7797E-02 0 1500E+OI o 5000E+00 
7 0. 1023E+02 0.537BE+03 0 7S97E+00 0. 1499E+02 0. IOOOE+01 0 342OE-02 0. 1500E+OI 0. 6000E+00 
a 0. 1019E+O2 0.5372E+03 0 7626E+00 0. 1497E+02 0. IOOOE+01 0 B255E-02 0. 1500E-OI 0 TOOOE+OO 
9 0. 1017E+O2 0.5169E+03 0. . 7+J4 1E+00 0. 1496E+02 0. IOOOE+01 0 .7194E-02 0. 1500E+0I 0 BOOOE+00 

10 0. 1012E+O2 0.5362E+O3 0. . 7666E+00 0. 1493E+02 0 IOOOE+01 0 5040E-02 0. 1S00E+0I 0. 9000E+00 
11 0- 1012E+02 0.5362E+03 0 7666E+00 0. 1493E+02 0 ■OOOE+Ol 0 OOOOE+OO 0. 1500E+0I 0 IOOOE+01 

VARIABLES AT J ■    8 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CDSINE V-CDSINE X Y 

1 0. 1044E+02 0.54 10E+03 O.7388E+0O 0. 15OOE+02 0. 1OO0E+01 0. OOOOE+OO 0. 1750E+OI 0 OOOOE+OO 
2 0. 1044E+02 0.5 a 10E+03 0.738BE+00 0. 15OOE+02 0. IOOOE+01 0. . 3387E-02 0. 1750E+0I 0 IO0OE+OO 
3 0. 1042E+02 0.540BE+03 0.74O2E+OO 0. I500E+02 0- 1000E+01 0 74B2E-02 0. 1750E+OI 0, . 2000E + 00 
4 0. 1040E+02 0.5404E+03 0.7432E+00 0. 150OE+02 0- 9999E+00 0. 1047E-0I 0 1750E+01 0 . 3000E+00 
5 O37E+02 O.S399E+03 0.7463E+00 0. I501E+02 0- 9999E+0T I354E-01 0 1750E+O1 0. . 4000E+00 
6 .■31E+02 O.5391E+03 0.7526E+00 0. 1S01E+02 0- 9999E+01 I4B7E-OI 0 1750E'O1 0. 5000E+00 
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7 1027E+02 0.53B5E+03 0. 7574E+00 0. 150JE+02 0. 9999E+f "i. 1«07E-01 0. I750E+01 0. 6000E+00 

3 .017E+02 O.S370E+03 0. 7687E+00 0. 1504E+02 0 9999E+L J. 138BE01 0. 1750E+OI 0. 7000E+00 

9 u. 1O14E+02 0-5364E+03 0. 7746E+00 0. 1507E+02 0, 9999 E +00 0. 127BE-01 0 1750E+O1 0. 8000E+00 

10 0.9943E+0! 0.533SE+03 0. 7956E+00 0. 1SI0E+02 0 lOOOE+Ol 0. 2664E-02 0. 17S0E+O1 0. 9000E+O0 

1 1 0.9942E+01 0.5333E+03 0. 7966E+00 0. 13I0E+O2 0 1000E+OI 0. OOOOE+OO 0 1730E+01 0. 1000E+01 

VARIABLES AT \l   ■    9 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X V 

1 0. 1087E+02 0.5443E+03 0. 7 167E+00 0. 1502E+O2 0. 1000E+0« 0. OOOOE+00 0. 2OO0E+O1 c. OOOOE+00 
2 0.10B7E+02 0.5443E+03 0. 7 167E+00 0. 1502E+02 0. iOOOE+01 0. 677BE-02 0. 2O0OE+O1 0 tOCOE+00 

3 0.1065E+02 0.544OE+03 0. 7188E+00 o. 1S02E+02 o 999BE+0O 0 1745E-01 0 2O0OE-O1 0 2000E+CO 

4 0.105SE+02 0.5431E+O3 0. 7243E+00 0. 1502C+02 0. 9997E+00 0. 240BE-01 0. 2000E+01 0. 3000E+00 

5 0.1036E+02 0.542GE*03 0. 7293E+00 0. 1504E+02 0 9994E+00 0. 3588E-01 0. 2OO0E+O1 0. 4000E+00 

E 0.1043E-02 0.5403E+03 0 7-) |-E«O0 0. 1S02E+0Z 0. 9992E+00 0. 40S8E-01 0 2000E+0I 0. 5000E+00 

7 0.1O39E+02 0.5399E+03 0. 7497E+O0 0. I50BE+02 0. 99B4E+00 0. 5664E-01 0, 2000E+01 0. 6000E+00 

e 0-1O12E+02 0.53b8E*03 0. 7728E+00 0. 1502E+02 0. 9983E+00 o. 5760E-01 0. 2000E+01 0. 7000E+00 

9 0.1010E+02 O.3333E+03 0. .7856E+00 0 1518E+02 0. 996SE+00 0. B347E-01 0, 2000E+01 0 aoooE+oo 
10 0.95H5E+01 0.5273E+03 0 8270E'00 0. 1S0IE+O2 0. 9972E+00 0. 7422E-01 0. 2C00E+01 0. 9000E+00 

1 1 0.9622E+01 0.S2B0E+O3 0 8220E+00 0. 1499E+02 0. 9923E+00 0 1240E+00 0 2OOOE+01 0 1000E+01 

VARIABLES AT J ■   10 

K PRESSURE TEMPERATURE HACK NUMBER TOTAL PRESS U-CCSIME V-COSINE X V 

1 0.1103E+02 O.S497E+03 0 6756E+O0 0. 149BE+02 0 , IOOOE+01 0. OOOOE+OO 0. 2250E+OI 0. ,OOOOE+00 

2 0. 1 103E+02 0.5497E+03 0. 6736E+00 0. 149BE+02 0 9999E+00 0 12IBE-01 0 2250E+01 0. , 10S2E+00 

3 o.1io2E*oa 0-5495E+03 0 677IE+00 0. 149BE+02 0 999SE+00 0. 33O7E-01 0. 2250E+01 o. 212SE+00 
4 0.1098E+02 0.S486E+03 0 6814E+O0 0. 1496E+02 0 9990E+00 0. .4544E-01 0. 22S0E+O1 0. 31B7E+00 

3 0.1095E+02 0 5485E+03 0 .6B48E+O0 0. 1499E+02 0 .9976E+00 0. 695BE-01 0 22S0E+ÜI 0. 425OE+O0 

e 0.1081E+02 0.5466E+03 0 6932E+00 0. .1491E+02 0 .9967E+00 0 .B0B7E-01 0. , 2250E<01 0 ■53I2E+00 
7 0.1O82E+02 0.5468E+03 0 ,6982E+00 0. .1499E+02 0 .9936E+O0 0 , U3tE+00 0 22S0E+O1 0. 6375E+00 

a 0.105BE+02 0 5432E+03 0 7112E+00 0. , 1482E+02 0 9926E+00 0 .12HE+00 0 .2250E+01 0 7437E+00 

9 0.1064E+02 0 5443E+03 0 ,7197E+0O 0. ,1502E+02 0 .9BS8E+00 0 .1678E+00 0 2250E+01 0 BSOOE+00 

10 0.I024E+02 0.5390E+O3 0 .7290E+00 0. .14SBE+02 0 .98S7E+00 0 1687E+00 0. 2250E+01 0 9562E+00 

1 t 0.1036E+O2 0.540BE+03 0 .7175E+0O 0 14BOE+02 0. .9701E+00 0 2425E+00 0 2250E+01 0 1062E+01 

VARIABLES AT J 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X t 

1 0. 11SSE+02 0.5571E+03 0 6205E+O0 O. 149SE+02 0. 1000E+01 0. OOOOE+OO 0. 2500E+01 0. OOOOE+OO 

2 0. 1156E+02 0.5571E+03 O 6205E+OO 0- 149BE+02 0. 9999E+00 0. I621E-01 0. 2300E+01 0. . 1 125E+00 

3 0. 1155E+02 0.5570E+03 0.62 10E+00 0. 1498E+02 0 9991E+00 0. 4174E-01 0, 25OOE+01 0 2250E-OO 
4 0. 1IS3E+02 0.55S7E+03 0 6219E+O0 0. 149SE+02 0 99S3E+00 0 5B216-01 0. 2SOOE+01 0. 3375E+CO 

5 0. 1IS4E+02 0 5569E+03 0 6230E+O0 0. 1499E+02 0. 99G3E+00 0. 8S76E-01 0. 2S00E+01 0 4 500E+00 

6 0. 11S0E+02 0.5563E+03 0.6235E+00 0. 1494E+02 0. 994SE+00 0. I022E+0O 0 2500E+01 0 S625E+00 

7 0. 11S3E+02 0 5569E+03 0 6253E+00 0. 150IE+02 0. 99I0E+00 0. 13366+00 o. 2SO0E*01 0 67S0E+00 

a 0. 1I4BE+03 0.55G2E+03 0 6237E+00 0 1492E+02 0. .9887E+00 0. 1499E+00 0. 2500E+01 0 7B75E+00 

9 0. 1154E+02 O SS73E+03 0 6271E+00 0 1504E+02 o 9828E+00 0 18475+00 0, .2SOOE+01 0 9000E+00 

10 0. 11S3E+02 0.5575E+03 0.6077E+00 0. 1479E+02 0 9790E+00 0. 2039E+00 0 2500E+01 0. , 1012E+01 

i 1 0. 11S9E+02 O.5583E+03 0.6017E+00 o 148OE+02 0 3701E+00 0 2425E+00 0 .25O0E+Q1 o. ,1I25E+01 

VARIABLES AT il = 

PRESSURE TEMPERATLRE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X Y 

1 0 1201E+02 0.5633E+03 0.57I6E+00 0. 1500E+02 0 10OOE+O1 -0. I002E-15 O 27EOE+01 0. OCOOE+OO 

2 0, 1201E+02 0 5G33E+03 0.57 1BE+00 0. 1500E+02 0. 999BE+00 o. 191OE-0I 0. 2750E+01 0. . 11B7E+0O 

3 0. 1201E+02 0 5633E+03 0.57t7E+00 0. 1500E+02 0. 9990E+00 0. 4521E-0I 0. 2750E+01 0, 2375E+00 
4 0, 12O1E+02 0 5632E+03 0.5711E+O0 0. 149BE+02 0 9979E+00 0. 64S2E-01 o 2750E+01 0. 3562E+00 
9 0. 1202E+02 0 5635E+03 0.57 13E+00 0. I500E+02 0 995BE+0O 0. 915BE-01 0. 2750E+01 0, 4750E+00 

6 0. 12O2E+02 0.5634E+03 0.5692E+00 0. 14976+02 0 9937E+00 0. 11I7E+00 0. 2750E+0I 0. 5937E+00 

7 0. 1205E+02 0. SB38E+03 0 5698E+00 0. t5O1E+02 0 .9902E+00 0. 1398E+CO 0. 2750E+OI 0 7 12SE+00 
a 0. 120SE+02 0.S638E+03 0.56S1E+00 0. 1497E»02 o. ,9B70E+00 0 I607E+OO 0 2750E+01 0 8312E+00 
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9  O.120SE+02 
10 0.1211E+02 
11 0.121SE+02 

O.S647E+03 0.3633E+00 0.1S01E+02 0.9B19E+00 0.1892E+00 0.2750E+01 0.95OOE+00 
0.5651E+03 0.5476E+00 0.14B4E+O2 0.9766E+00 0 215OE+OO O.2750E+0I 0.1069E+01 
0.5656E+03  0.5432E+00  0.14B5E+02  0.97O1E+OO 0.2425E+OO O.2750E+01  0.1IB7E+01 

VARIABLES II J» 13 

K PRESSURE TEMPERATURE .«ACH NUMBER TOTAL PRESS U-COSINE V-C0S1NE X V 

1 0. 1236E+02 0. .3679E+03 0 3320E+00 0. 1499E+02 0. .1000E+01 0. OOOOE+00 0 3000E+01 0. OOOOE-OO 

2 0. 1236E+02 0. 5679E+03 0. 5320E+00 0. 1499E+02 0 9998E+00 0. 2129E-OI 0 3OO0E+0I 0. I250E*00 

3 0. 1237E+02 0. 5679E-Q3 o. 5317E+00 0. I499E+02 0. 99B9E+00 0. 472 1E-01 0 SOOOE+Oi 0. 25O0E»OO 
4 0. 1237E-02 0. 5680E+03 0. 5308E+00 0. I498E+02 0 9976E+00 0 6374E-01 0. 3000E+0I 0, 3750E+00 

5 0. 1239E--02 0. 5681E+03 0. 5304E+00 0. 1499E+02 a. 9955E+00 0 9S02E-01 0. 3000E+OI O, 500OE+00 

6 0. 1233E»C2 0. S68 2E*03 0. 52B2E+O0 0. 1497E+02 0. 993IE+00 0 1I72E+00 0 30OOE-0I 0. S250E+00 

7 0. 12 40E--02 0. 568 5E»03 0. 5279E+00 0. 1500E+02 0. 9896E+00 0. 1436E+00 0 3000E+01 0. 75OOE+0O 

a o. 1241£+02 0. 56S7E+03 0. 5247E+00 0. 1497E+02 0. ■9860E+O0 0. I665E+00 0 3000E+01 0. 8750E+00 
9 o. 1244E+02 0. 5693E+03 0 3212E+00 0. 1497E»02 0. 9813E+O0 0. l927E«-00 0. 3000E+01 0. 10OOE+01 

10 0. 124SE+02 0. SS3 7E+03 0. 50GGE*00 0. 14BSE+02 o. 9756E+O0 0 2I95E+00 0. 3000E+01 0. 1125E+01 
11 o. 125OE+02 0. S702E+03 0 5026E+00 0. 1485E+02 0. 97O1E+O0 0. 2425E+QO 0. ,3000E-01 0 125OE+01 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CQSINE V-COSINE X 1 

1 0. 1266E+02 0.5718E+03 0 497SE+00 0. 1499E+02 0 . 1O00E+O1 0 ,OOO0E*O0 0 3250E-01 0. OOOOE+OO 
2 0. 1266E+02 0.571BE+03 0. .4975E+00 0. 1499E+02 0. 9997E+OC 0 2277E-01 0. ,3230E^01 0. 1312E+00 
3 0. 1266E+02 0.5718E+03 0. .4970E+00 0. 1499E+02 0. 998BE+00 0 4B2EE-0I 0. 3250E-OI 0. 2623E+00 
4 0. 1267E+02 0.571BE+03 0. ,4960E+00 0. (499E+02 0 997SE+00 0 7 1 13E-0I 0. 32SOE+01 0 3937E+00 
5 0. 1268E+02 0.5720E+03 0. .4951E+00 0. 1499E+02 0 9953E+00 0. 9B76E-01 0. 32SOE+01 0. 5250E+00 

6 0. 1269E-02 0.5721E+03 0. 4929E+O0 0. 1498E+02 0 992BE+00 0. I20IE»00 0 32S0E»01 0. 6SS2E+00 
7 0. 12T1E+02 0.5724E+03 0. .492-IE+00 0. 1499E+02 0 9B94E+00 0- I4S3E+00 0. 32S0E+01 0. 7B7SE+00 
8 0. 1272E+02 0.5727E+03 0. 4839E+00 0. 1498E+02 0. 9B56E+00 0. I691E+00 0. 32SOE+01 0. 91B7E+00 
9 0. 127SE+02 O. S733E+03 0. 483SE+00 0 1496E+02 o. 9B10E+00 0. I942E+00 0. 32SOE+01 0. 1050E+OI 
10 0. 1277 E+02 O.S737E+03 0. 47 12E+00 0. 1487E+02 0. 9753E+00 0. 221OE+00 0. 3250E+01 0. 11B1E+01 
1 1 0. 1280E+O2 O.S741E+03 0. 4677E+O0 0. 14B7E+02 0 970IE+00 a. 242SE+00 0. 3230E+01 0. 1312E+01 

VARIABLES AT J »   IS 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE \/-COSINE '*. i 

, 0. 1291E+02 0.5749E+O3 0. 4678E+O0 0. 1499E+02 0, lOOOE+Ol 0. OOOOE+OO 0. 3500E*01 0 OOOOE+OO 
2 0. 1291E+02 0.5749E+03 0. 467SE+CO 0. 1499E+02 0 9997E+00 0. 2367E-01 0. 3SOOE+01 0 I375E+00 
3 0. 1291E+02 O.5730E+O3 0. .4S72E+00 o. 1499E+02 0, 99BBE+00 0. 4871E-0I 0. 3500E+01 0 2750E+00 
4 0. 1292E+02 0.5750E+O3 0. 466 1E*00 0. 1499E+02 0. 9974E+O0 0. 7236E-OI 0. 3S00E+01 0. 4 125E+O0 
5 0. 1293E+02 0.5752E+03 0. 4649E+00 0. 1499E+02 o 99S2E+00 a. 974TE-OI ■0. 3SC0E+0I 0. 5500E+00 
6 0. I294E+02 0.5753E+O3 0. 463OE+0O 0. 1498£-*02 0, 9926E+00 0. 1214E+00 0 3500E+OI 0. 6B7SE»00 
7 0. I295E+02 0.3755E+03 0. 4ai9E*00 0. 1499E-02 O. 9893E+00 0 1459E+00 0. 3500E+01 0 B25OE+O0 
8 0- I297E+02 0.5759E+O3 ■o. 4S87E+00 0. 1498E-02 0. 98S4E+O0 0. 1701E+00 0. 3500E+01 0 9825E*00 
9 0. I299E+02 0.S764E+O3 0. 4522E+0O 0. I495E+02 a. 980BE+00 0. 194SE+00 0. 3500E+OI 0. I-.O0E+01 
10 0. I302E+02 0.3758E+03 0. 4419E+00 0. 14B9E-02 0, 97S3E+00 0 2210E+00 o. 3S0OE+O1 0, :237E'01 
1 1 0. 1304E+02 0.577IE+03 0. 43B7E+00 0. 1489E-02 0. 97O1E+O0 0. 2425E+00 0 3S0OE+O1 0. 1375E-01 

VARIABLES AT J ■ 16 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-CDS1NE X Y 

1 0. 1311E+02 0. ,S775E*03 0.44I8E+00 0. 1499E+02 0. ,1000E+01 0, 12B1E-15 0. 3750E+01 0. OOOOE'OO 
2 0. 1311E+02 0. S775E*03 O.44 18E+00 0 1499E+02 0. 9997E+00 0 24 16E-01 0. 375OE+01 0. 1437E+0O 
3 0. 1312E+02 o. S775E-03 O.4412E+00 0. 1499E+02 0. 998BE+00 0. 488EE-OI 0 3750E+01 0. 2875E+0O 
4 0. 1312E+02 0. 5776E-03 0 4401E+00 0. 1499E+02 0. 9973E+00 0. 7292E-OI 0. 3750E+01 0. 43I2E+00 
5 0. 1313E*02 ■0. ,5778E-03 0 4388E+00 0. 1499E+02 0. .9952E+00 0. 976BE-01 0. 3750E+01 0 3750E+0O 
6 0. . 1314E+02 0. .5779E»03 0.437 1E+00 0- 1499E*02 0. .992EE+O0 0. 121BE'00 0. 3750E+01 0. 7 187E+00 
7 0. 1316E+02 0. 57B1E*03 0.435BE+00 0. 1499E+02 0. 9893E+0O 0. 1459E+0O 0. 37SOE+01 o. BS25E+00 
B 0- 131SE+02 0, .57B5E*03 0 4324E+00 0. 1498E+02 0 9854E+00 0. 1702E+00 0 3750E+01 0. 1O06E+O1 
9 '119F+02 0. S7B9E+03 O.4255E+O0 0. 1494E+02 0. 9B0BE+0T ■» 1949E»00 0. 3750E+01 0. 1150E+01 
10 .22E+02 0. 5793E+03 0 4167E+00 0. 1490E+02 0. 3754E+0 2205E+O0 0. 3750E+01 0. 1294E+01 
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'324E+02  0.9796E+03  0.4137E+00  O.1490E+02  0.9701E+'' 1   342SE+00  O.3750E+Q1  O. 1437E+01 

VAKIA8LES AT J - 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS ■J-COSINE V-COSINE X Y 

1 O. 1329£+02 0.S797E+03 0. 4191E+00 0 I499E+02 Q ioooE+01 0. OOOOE+OO 0 4000E-01 0. OOOOE+OO 
2 0. 1329E+02 0.3797E+03 0. 4191E+00 0. I499E+02 0. 9997E+00 0. 2433E-OI o 4OOOE+01 0 150OE+0O 
3 0. I 329£+02 O.S797E+03 0. 4185E+00 0 I499E+02 o. 9988E+00 0. 4869E-01 0 40006*01 0. 3000E+00 
4 0. 1330E+02 0.5798E+03 0. 41T3E+00 0- I499E + 02 0. 9973E+00 0. 72396-01 0. 4000E+01 0 450QE+00 
5 0. 1331E+02 0.S799E+03 0. 4 160E+00 0. 1499E+02 0. 9953E+00 0. 9730E-01 0 4000E+Q1 o. 6000E+00 
6 0. 1332E+02 0.5B01E+03 0. 4 145E+00 0 I499E+02 0. 9926E+00 0 12I5E+00 0, 4000E+01 0. 7500E+00 
7 0. 1333E+02 O.SB03E+03 0 4130E+00 0 14996+02 0. 9894E+00 0 1454E+00 0, 400OE+Q1 o. 9OO0E+0O 
S 0. I333E+02 0.5B07E+03 0 4094E+00 0 I498E+02 0. 9S55E+00 0 1698E+00 0 4000E+01 0. I0S0E+01 
9 0. 1337E+02 0.SB10E+03 0 4023E+00 0. 1494E+02 0. 98096+OO 0. , 194SE+00 0 .40006+01 o. I2O0E+01 
to 0. I339E+02 0.SB14E+O3 o. .394SE+00 0. 1490E+02 o. 975SE+00 0. 2 198E+00 0 40O0E+0I 0. I350E-01 
11 0. 134IE+Ö2 O.S817E+03 o 3917E+OQ 0. 1490E+02 o 9701E+00 o 2425E+00 0. .4000E+OI 0. I5O0E+01 

VARIABLES At J ■ 

1 0 1343E+02 
2 0.1343E+O2 
3 0.1344E+O2 
4 0 1345E+02 
5 0.134S6+02 
6 0.1347E+02 
7 0.1348E+02 
8 0.1350E+02 
9 0.13S1E+O2 
10 0.13S3E+02 
11 O.13SSE+02 

Eft «PERATURE MAC 'M   NUMBER TOTAL PRESS U-CCS:I»E V-COSINE X. Y 

0. 38I5E+03 0. .39B9E+0O 0. 1499E+02 0 IOOOE+01 0 00006+00 0 4250E+OI 0 OOOOE+OO 
0. 5815E*03 0. .39B9E+00 0. 1499E+02 0. .9997E+00 0, .2430E-01 0. 4250E+OI 0. ,I5G2E+00 
0. 5816E+03 o. .39B3E+00 0. 1499E+02 0 99BBE+0O 0 4B35E-01 0 4250E+01 0, ,3125E+00 
0. SB16E+03 0 3971E+00 0 1499E+02 0. ,99746+00 0, ,7252E-01 0. 4 2S0E+01 0. 46B7E+00 
0. S818E-03 0, 3953E+0O 0. 1499E+02 0. 9953E+00 0, 9663E-Q1 0 42506*01 0. 6250E+00 
0. 5619E+03 0, 3943E+0O 0. 1499E+02 0 9927E+00 0, 1207E+00 0. 4250E+OI 0. 7812E+00 
0. ,582 IE+03 0. . 392GE+CO 0. 1499E+02 0. 989SE+00 0, 1A45E+00 0. 4250E+01 0. 9375E+00 
0. 5825E+03 0 3986E+00 0 1498E+02 0. 9856E*-oo 0 169tE+OO 0. .42506+01 0. .'094E+OI 
0. S828E+03 0 3B16E+0O 0. 1494 6+02 0 98I0E+OO 0, 1939E+00 0. 4250E+01 0. . 12S0E+O1 
0. SS32E+03 0, 3745E+00 o. 149 IE+02 0. ,9757E«-00 0. 2191E+00 0. 4250E+01 0 (406E-O1 
0. 5834E+03 0 37196+0O o. 149 IE+02 0. 970 IE-CO 0. 2425E+00 0. 4250E+01 0. . 'S62E+OI 

VARIABLES IT J = 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CQS1NE V-COSINE X V 

1 0. 1356E+02 0.5831E+O3 0. ,381IE+00 0. 1499E+02 0 .lOOOE+Ot O OOOOE+OO 0 4500E+01 0. OOOOE+OO 
2 0. 1356E+02 0.5B31E+O3 0. ,3811E »OO 0. 1499E+02 0 .9997E+00 0 2399E-01 0 4500E+01 0. 162SE+0O 
3 0 1357E+02 0.SB32E+O3 0. .3805E+OO 0 1499E+02 0 . 9989E+00 0 47S5E-01 0 ,450OE+O1 0. 3250E+00 
4 0 1357E+02 0.5B32E+03 0. 3793E+00 0 1499E+02 0 9974E+O0 0. 714SE-01 0 45006+01 0 4B7SE+O0 
3 0. 1358E+02 O.SB34E+03 0. 3779E+O0 0 1499E+02 0 .9935E+O0 0. 95 I4E-01 0 4500E+01 0. 6SO0E+O0 
6 0. 1360E+Q2 0.5B3SE+03 0. 3764E+00 0 14996+02 0 .9929E+O0 0. 1I9QE+00 0 4500E+01 0 8 12SE+00 
7 0 I361E+02 0-5B37E-03 0. 3745E+00 0, 1499E+02 0 9898E+00 Q 1427E+00 0 4S006+O' 0, 9750E"00 
8 0. 1363E+02 0.5B41E-03 0. 37O1E+0O 0 149SE+02 0 96S9E-00 0 167SE+00 0. 4S00E+01 0. 1137E-01 
9 0 1364E+02 0.5B44E.-03 0. ,3631E+OO 0, I494E+02 0 98 13E-00 0 I926E+00 0. 4S00E+O1 0- I300E-01 
10 0. 13666+02 0.5B4SE-03 0. 35S4E+0O 0. t492E+02 0 ,9759E-0O 0 2181E+O0 0 45006+01 0- I462E+01 
1 1 0. I36BE+02 0-SB50E-03 0. 3539E+OO 0. 1492E+02 0 970IETOO 0. 242SE+00 0. 4500E+OI 0. 1625E-01 

VARIABLES AT Ü 20 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U COSINE V-COSINE X Y 

1 0- 1367E+02 O 5B44E+03 0.3E52E+00 0 1499E+02 0 lOOOE+OI -0. 1540E-15 0 47SOE+01 D. OOOOE'-OO 
2 0. 1367E+02 0. 5344E+03 0.3E52E+00 0. 1499E+02 0 9997E+00 0. 2354E-01 0. 475OE+0I 0. 16B7E+00 
3 0. 13G8E+02 0. 5945E+02 0.3646E+OO Q 1499E+02 0 99H9E+00 o 4653E-0I 0 4750E+0I 0. 3375E+00 
4 0. 1368E+02 0. 5846E+03 0.3633E--O0 0 1499E+02 0 997EE-00 o. TOOSE-OI 0. 4750E+0I 0. 5O62E+0O 
S 0 1369E+02 0. 5847E*03 0.3618E-00 Q. I499E+02 0 99SBE-00 0 9326E-0I 0. 4750E+0I 0. 6750E+00 
6 0 1371E+02 0. 5349E+03 0.36OIE+OO 0. 1499E+02 0 9931E-0O 0 1169E+OO 0. 4750E+OI 0. 8437E+00 
7 0 1372E+02 0. SaStE+03 0.3S78E«-OO 0 14996+02 0. 990 1 E-00 0. 1405E+OO 0 4750E+OI o. 1012E+01 
a 0. 1374E+02 0. 5SS4E+03 0.3529E+0O 0. 1497E+02 0 9862E+00 0 1654E+00 0 4750E-01 0. 11B1E+01 
9 0. 1375E+02 0. 53SBE+03 0.34S8E+00 0. 1494E+02 0 98 1SE+O0 0 1910E+00 0. 4750E+0I 0. I350E+01 
10 0. 1377E+02 0 586 1=+03 0.3393E-OO 0. I491E+02 0 9762E»O0 0 2169E+00 0 4750E+01 0. 1S19E+01 
11 0- 1379E+02 0 5BC3E+03 0.3368E+00 0. I492E+02 0. 9701E+00 0 2425E+00 0 4750E+OI o. 16B7E+01 
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VARIABLES AT 0 • 21 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-CDS1NE X 1 

1 0.I377E+02 0.5BS6E+03 0.3512E+OO 0 .1499E+02 0.IOOOE+01 -0 I600E-15 0.5000E+01 0 -OOOOE+OO 
2 0. 1377E+02 0.5BS6E+03 O.35 12E+0O a . I499E+02 0 9997E+0Q 0.2272E-OI 0.5000E+0* 0 .'7S0E+0O 
3 0. 1377E+02 O.5Bb6E»03 0. 3S05E+00 0. . 1499E+02 0.999OE+QO 0.4467E-0I 0 5000E+01 0 .35.00E+0O 
4 0.137BE+O2 O.5857E+03 0.3491E+00 0 .I499E+02 0.9977E»00 O 6742E-0I O.SOOOE+01 0 52S0E+OO 
s 0.1379E+02 O.58S9E+03 0.3475E+00 0 .I499E+02 0.9960E+00 O 896SE-01 0.5000E+0I 0 .7000E+00 
6 0.13B1E+02 O.S86iE+03 0.3456E+00 0 .1SOOE+02 0 9936E+O0 0 1158E+00 0.5000E+01 0 87S0E+00 
7 0.13B2E+02 0.8863 E «03 O.3428E+0O 0 .I499E+02 0 9907 E+00 0.136OE+O0 O.SOOOE+Oi 0 1050E+01 
a 0.13B4E+02 0.6867E+03 0.3373E+OO 0 .I49BE+02 0.9869E+00 0 161IS+00 0.5000E+0 1 0 I225E+01 
9 0.I3B6E+02 0.587 IE+03 0.33O1E+OO 0 . 1494E+02 0.9823E+00 0. 1872E+00 0.5000E+0 1 0 I40OE+01 
10 0.1388E+02 0.5874E+03 0.323EE+OO 0. .1493E+02 0.9767E+00 0.2I45E+O0 0 SOOOE+01 0 . I575E+01 
1 1 0.1390E+02 0.587SE+03 0 32'OE+OO 0. .1493E+02 0.9701E+00 0-242SE+00 0 5O00E+O1 0 . 1750E + 01 

VARIABLES AT J -   22 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CQSINE V-CQS3NE X V 

1 0. 13B5E+02 0.SB6SE+03 0 33B9E+00 0. 1499E+02 0.IOOOE+01 -0.82B5E-16 0.5250E+O1 0 OOOOE+OO 
2 0.1385E+02 0.5865E+03 0.33B9E+00 0. . 1499E+02 0.999BE+00 0.2169E-01 0.S250E+O1 0 1B12E+00 
3 0.1385E+02 0.5666E+03 0.3381E+0O 0. . 1499E+02 0 9991E+00 0.4242E-01 0.-5250E+O1 0 .3625E+00 
4 0-1336E+02 0 5BB7E+03 0. 3365E + 0O 0. . 1499E+02 0 997SE+C0 O.6424E-01 O.3250E+01 0 .S437E+0O 
5 0.1387E+02 0.58686+03 0.3347E+00 0 I499E+02 0 9963E+CO 0.8543E-0I O 5250E+01 0 7250E+OO 
6 0.1389E+02 Q.5B71E+03 0 3323E+0O 0. I499E+02 O.9941E+O0 0.I080E+00 O.5250E+01 0. 9062E+0O 
7 0.1390E+O2 0.3873E+03 0.3289E+00 0. I498E+02 0 9914E+0O 0 I308E+0O 0. 52S0E+01 0. .t087E+0i 
a 0.1393E+02 0.5B78E+03 0.3223E+00 0. 1497E+02 0.9877E+00 0. IS62E+O0 O.5250E+01 0. 12S9E+01 
9 0.1394E+02 0.588IE+03 0.314SE+00 0. I493E+02 0 983IE+00 0 1829E+00 0.5250E+OI 0. ,1450E+01 
io 0.1397E+02 0.S8S3E+03 0.307IE+00 0. 1492E+02 0.9775E+00 0.21 WE+OO O.5250E+01 0 1631E+01 
11 0.1399E+02 0.SB87E+03 0.304SE+00 o. 1492£+02 0.970IE+0O 0.2425E+OO O.5250E+0I 0 IB12E+01 

VARIABLES AT J ■   23 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL- PRESS U-COSJNE V-COSINE X Y 

1 0.1331E+02 0 5B74E+03 0 3282E+0O 0. 1499E+02 0.IOOOE+01 O.COOOE+00 0 550OE+O1 0 OOOOE+OO 
2 0.1391E+02 0 5874E+03 0.3282E+O0 a 1499E+02 O.9998E+O0 0.201iE-01 0 S500E+01 o. 1S75E+00 
3 0 1392E+02 0.5874E+03 0.3273E+0O 0. 1499E+02 0.9992E+00 O.3895E-01 O.S500E+01 0. 37SOE+O0 
4 0.1393E+02 0.5876E+03 0.3255E+OO 0. 1499E+02 0.9983E+00 O.S9O4E-01 Q.5500E+01 0 5625E+00 
5 0.1394E+02 0.S877E+03 0.3235E+O0 0. 1499E+02 O.9969E+00 0.7806E-01 0 55O0E+O1 0. 7600E+00 
6 0. 1397E+02 o. saaoE+03 0.3204E+OO 0, 1S00E+O2 0.995IE+00 0.9924E-01 0 5500E+01 0 9375E+O0 
7 0. 139BE+02 0.5883E+03 0.3163E+00 0. 1499E+02 0.992BE+00 0.1198E+QO 0.5500E+O1 0, 1I25E+01 
e 0.1402E+02 0.5B89E+03 0.3O86E+OO 0. 1498E+02 0.989SE+00 0.I448E+0O Q.S500E-01 0. 1312E+01 
9 0 1404E+02 0.5B92E+03 0 3O04E+00 0- 1494E+02 0.9a54E+00 0 1700E+00 0 S500E+01 0. 1500E+01 
10 0 140BE+02 O.SH99E+03 0 29 19E+00 0. 1494E+02 0.9794E+00 O.2OI9E+0O 0.9500E+01 0. 1687E+01 
11 0. 1410E+O2 0.5900E+03 0 2886E+00 0. 1494E+02 0.9701E+OO 0.2425E+0O 0 SSOOE+01 0. 1875E+01 

VARIABLES AT J -   24 

K PRESSURE TEMPERAT-JRE .«ACH NUMBER TOTAL PRES5 u-casiNE V-CCSINE X V 

1 0. 1397E+02 0.53BOE+03 0.3193E+00 o. 1499E+02 0.IOOOE-01 0 OOOOE+OO O S7S0E+0I o. OOOOE+OO 
2 0. 1397E+02 0.5BBOE+O3 ■J.3193E+00 o. 1499E+02 0.9998E+00 0. 1830E-OI O.57S0E+0I 0 1937E+00 
3 0.139SE+02 0.5BBIE+O3' 0.3IB4E+00 0. 1499E+02 0.9994E+OO 0 3489E-01 O.575OE+0I o. 387SE+O0 
4 0. l399E->02 O.S8S2E+03 O.3164E+00 0. 1499E+02 0 99S6E+00 0.5320E-O1 0.5750E+OI o. 5812E+00 
5 0.14OOE+02 0 5884E+03 0.314IE+00 0 1499E+02 0 9978E+00 0.6995E-01 0.575OE+O1 0 7750E+O0 
6 0.1403E+02 0.5887E+03 0.3104E+0O 0. 1500E+O2 0.9960E+00 O 8957E-01 0-5750E+O1 0. 9687E+00 
7 0.1404E+02 0.5890E+03 0.3052E+OO 0. 1498E+02 O.9942E+00 O 1080E+00 0-S75OE+01 0. 1 162E+0I 
8 0.1409E+02 0.5897E+Q3 0.29S8E+OO 0- 1497E+02 O 99I2E+O0 O 132SE+00 0-S75OE+01 0. 1356E+01 
9 0. 1410E+02 0.5900E+03 0.2B5SE+00 0. 1493E+02 0 9876E+00 0. 1572E+00 0.5750E+C1 0. 1SS0E+0I 
10 0. 1417E+02 0. 5909 E +03 0.27IBE+O0 0. 149IE+02 0.9806E+00 O. 1960E+00 0 S7S0E+01 0. 1744E+01 
1 \ 0.1419E+02 0.5911E+03 0.2691E+O0 0. 1492E+02 O.9701E+00 0.2425E+00 0 5750E+01 0. 1937E+01 

VA'  RLES AT J ■=   25 
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Listing B-3. Continued 

K -»ESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CDSINf V-COSINE * y 

1 u. 1401E+02 0. 5B8SE+03 0. 31IBE+00 0 1499E+02 0. lOOOE+OI o. OOOOE+OO 0. 6000E+01 0. OOOOE+OO 
2 0. 140IE+02 0. 5BS5E+03 0 311BE+0Q 0. 1499E+02 0. 9999E+O0 0. 1S79E-01 0. .6000E+01 0. 2O00E+O0 
3 0. 1402E+O2 0. 5886E+03 0. 310BE+00 0. 14996+02 0. 9996E+O0 0. 2939E-01 0. 6000E+01 0. 4000E+00 
4 0. 1403E+O2 0. 5888E+03 0 3O87E+0O 0 14996+02 0. 9990E+O0 0. 44B0E-01 a 6000E+OI 0. 60006*00 
5 0. 1405E+O2 0. 5890E+03 0. . 3Q60E+OQ 0. 1499E+02 0. 99836+00 0. 576BE-01 0 6000E+01 a. 8000E+00 
6 0. 1408E+02 0. 5B94E+03 0. 30166+00 0. 15O0E+02 0. 9973E+00 0. 7361E-01 0. 60OOE+0I 0. 1000E+01 
7 0. 1410E+02 0. 58976+03 0. 29536+00 0. 1498 E1-02 0. 9964E+00 0 8S12E-01 0. .600OE+01 0. 1200E+01 
a 0. 1416E+02 0. 5905E+O3 0. 28416+OQ 0. 1497E+02 0. 9946E+00 0. I043E+00 0. 6000E+01 0. I400E+01 
9 0. 1417E+02 0. 3903E+03 0. 270BE+00 0. 1491E+02 0. 9937E+00 0. 11246+00 0. . 60OOE+01 0. 1600E+01 
10 0. 1430E+03 0. 5924E»03 0. 2533E+O0 0. 1495E+02 0. 9B96E+00 0. 14396+00 0. .6000E+O1 0. 18006+01 
11 0. 1430E+O2 0. 5924E+03 0, 2539E+00 0. 1495E+02 0. 99236+00 0, 12406+00 0. 6000E+01 0. 20006+01 

VARIABLES AT U ■ 26 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X V 

1 0. 1405E+02 0. 5390E+03 0. 30616+00 0. 14996+02 0- iocoe+oi 0. 4576E-16 0 6250E+OI 0. OOOOE+OO 
2 0. 1405E+02 0. 5890E+03 0. 3O61E+O0 0 1499E+02 0. 9999E+0O 0. I266E-01 0 6250E+01 0. 20O0E+O0 
3 0. 1405E+02 0 5890E+03 0 3053E+00 0. 1499E+02 0. 99976+O0 0. 2273E-01 0 62S0E+01 0. 4000E+00 
4 0. 1407E+02 o. 3892E+03 0, 3035E+00 0. 15006+02 0. 9994E+O0 0. 3452E-01 0. 62S0E+O1 0. soooe+oo 
5 0. 14086+02 0 5S94E+03 0. 30106+00 0. 1499E+02 0. 999 IE+00 0. 4283E-01 0 6250E+01 0. 80006+00 
6 0. 1411E+02 o 5997E+G3 0. 2973E+00 0, IS00E+02 0. 948GE+00 0 5352E-0I 0 62S0E+01 0. lOOOE+Oi 
7 0. 1413E+02 0 59006+03 0. 29136+00 0. 1498E+02 0. 9983E+00 0. 5747E-01 0, 62SOE+01 0. 1200E+01 
B 0. 14 18E+02 o S90BE+03 0. 2B17E+0O 0. U99E+0Z 0. 9977E+O0 0. S743E-OI 0, 6250E+O1 0. 1400E+01 
9 0. 1420E+02 0. ,59116+03 0. 2689E+0O 0. 1493E+02 0. 9982E+00 0 5994E-0» 0 62S0E+01 0. 16006+01 
10 0. 1430E+02 0 .59256+03 0. . 2397E+CO 0. 1499E+02 0 99S0E+00 0 6317E-OI 0 6250E+01 0. 1800E+01 
11 0. 1430E+02 0. 5925E+03 0. 25976+00 0. 1499E+02 0. 1000E+01 0 OOOOE+OO 0 6250E+O1 0. 2000E+01 

VARIABLES   AT   J   ■        27 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X y 

1 0.1407E+02 0.5B92E+O3 0.3020E+O0 0 1499E+0? 0. . 1O0OE+O1 0. OOOOE+OO 0. ,65006+01 0. OOOOE+OO 
2 0.14O7E+02 0.5392E+03 0.3020E+00 0. 1499E+02 0. 9999E+00 0. 1006E-01 0 65006+01 0. 2000E+00 
3 0. 1408E+02 0.5S93E+03 0.3014E+00 0 1499E+02 0. 9998E+0O 0. 1761E-01 0 65O0E+01 0. 4O00E+0O 
4 0.1409E+02 0.5894E+03 0.3000E+00 0. 1499E+02 0. 9996E+00 0. 26706-01 0 S50O6+01 0. 6000E+O0 
5 0.1409E+02 0.S89SE+03 0.2980E+00 0. 1499E+02 0 9995E+00 0. 3233E-01 0 6500E+01 0. BOOOE+OO 
8 0.1412E+02 0. 5898E+03 0.2952E+00 0. 1500E+02 0. 9992E+O0 0. 3973E-01 0 65O0E+0I 0, IOOOE+01 
7 0.1412E+02 0. 590OE+O3 0-2902E+O0 0. 14986+03 0. 9991E+O0 0. 4I44E-01 0 6500E+OI 0. 12006+01 
3 0. 1416E+02 0.59056+03 0.2823E+0O 0. 1497E+02 0. 9989E+00 0 468TE-01 0, 6500E+0! 0, 14006+01 
9 0.1416E+02 0.5907E+03 0.2731E+0O 0. 14926+02 0. 9992E+00 0, 40O1E-01 0, 6500E+01 0. 1EO0E+01 
10 0. 1420E+O2 0.5913E+03 0.2713E+0O 0. 1495E+02 0 9995E-O0 0 3149E-01 0, 6500E+0? 0. 1BO0E+01 
1 1 0.1420E+O2 0.59136+03 0-2713E+O0 0. 14956+02 0. 10006*01 0. 00006+00 0 6500E+0! 0 2CO06+01 

VARIABLES AT J •   28 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CDSINE V-COSINE X Y 

1 0.1409E+02 0.5395E+03 0.2988E+O0 0. 14996+02 0 1000E+0« 0. OOOOE+OO 0 6750E+01 0. OOOOE+OO 
2 0.14O9E+O2 0.5895E+03 0 2988E+O0 0. 1499E+02 0. 1000E+01 0. 7526E-02 0 6750E+01 0. 2000E+00 
3 0.14096+02 0.539SE+03 0.2983E+0O 0. 1499E+02 0 99996+00 0. 12776-01 0. 67S0E+01 0. 4000E+00 
4 0. MI0E+O2 0.5896E+03 O.2973E+0O 0. 15O0E+02 0. 9998E<-00 0 I929E-01 0. 6750E+O1 0. 60006+O0 
5 0.14M6+02 0 5897E+03 0.2958E+00 0. 1499E+02 0 9997E+00 0. 226 IE-01 0. 6750E+01 0. 80006+00 
6 0. 14 13E+02 0 59O0E+03 0 2936E+00 0. 1500E+02 0. 9996E+OO 0 27 1S6-01 0. , 6750E+01 0. 1O00E+01 
7 0. 14 14E+02 0.S901E+03 0.2892E+OO 0. 1498E+02 0. 9996E+OO 0. 2726E-01 0. 6750E+01 0 1200E+01 
B 0. 1416E+02 0.5906E+03 0.2830E+00 0. 1497E+02 0. .99966+00 0. 29S8E-01 0. ,67506+01 0. 14006+01 
9 0. 1417E+02 0.5908E+O3 0.27SSE+00 0. 14946 + 02 0. 9997E+0O 0. 2290E-0I 0. ,67506+01 0, . 16006+01 
10 0. 1420E+02 0.S912E+O3 O.27SOE+0O 0. 1496E + 02 0. 9999E+OO 0. 1370E-01 0. 67506+01 0, . 1800E+O1 

" O.142QE+02 0.5912E+O3 0.27506+O0 0. 1496E+02 0. . 1O00E+01 o. 5086E-16 0. 8750E»01 0, 2O0OE+O1 

VARIABLES AT J ■   29 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X Y 
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Listing B-3. Continued 

1 0. 14 10E+02 0 5896E+03 0, 2967E+00 0 1499E+02 0. IOOOE+01 0. 2359E-16 0. 7000E+01 0. OOOOE+OO 
2 0. 14 10E+02 0 5896E+03 0. 2967E+00 0. 1499E+02 0. IOOOE+01 0. 57O0E-02 0 7000E+01 0. .2000E+00 
3 0. 14 1 iE + 02 0. 5896E+03 0, 29S4E+00 0. 1499E+02 0. 1000E+0! 0. 9561E-02 0 7000E+01 0, 4OO0E+OO 
4 0. 141 IE+02 0. 5897E+03 0. 295BE+0O 0. 1499E+02 0. 9999E+00 0. 1437E-01 0. 7000E+01 0. 60O0E+O0 
S o. 1412E+02 0, 589BE+03 0. 2947E+00 0. 1499E+02 0. 9999E+00 0. 1651E-01 0. 7000E+01 0. 8000E+00 
6 o. 14 13E+02 0. 5899E+03 0. 2931E+00 0. 1SOOE+02 0. 999 8 E+00 0. .1943E-01 0. 7000E-01 0. 1000E+01 
7 0. 1413E+02 0. 3901E+O3 0. .2894E+00 0. 1498E+02 0. 9998 E +00 0. .I933E-01 0. 7000E+01 0. 1200E+01 
a o. 1415E+02 0. . 3904 E+03 0 2B43E+00 0. 1496E+02 0. 9998E+00 0. 2OO5E-01 0. 7000E+01 0. 1400E+01 
a 0. 14 15E+02 0. ,5905E+03 0. .27BBE+00 0. 1494E+02 0. 9999E+00 0. .1474E-0I 0. 7000E+01 0 1GO0E+01 
10 0. 1416E+02 0. 590BE+03 0 .2790E+00 0. 149SE+02 0. 10O0E+0I 0. E657E-02 0. 7000E+01 0. 1800E+01 
ii 0. 14 16E+02 0. 590BE+03 0 . 2790E+OO 0. 1499E+02 0 1000E+OI 0. 2506E-16 0. 7000E+01 0 2000E+0 1 

VARIABLES AT J -   30 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSJNE V-COSINE X y 

1 0. 141IE+02 0. 5897E+03 0 2949E+00 0. 1499E+02 0. 1000E+01 0, OOOOE+OO 0. 7250E+01 0. OOOOE+OO 
2 0. 141IE+02 0. 5897E+03 0, 2949E+00 0. 1499E+02 0. 1000E+01 0. 4011E-02 0. 7250E+01 0. 2000E+00 
3 0. 141IE+02 0. S897E+03 0, 2948E+00 0. 1199E+02 0, 1000E+01 0 659 IE-02 0. J25OE+01 0. 40OOE+OO 
4 0. 14 12E+02 0. .589BE+03 0 2945E+00 0 1499E+02 0. 1O00E+OI 0 9867E-02 0. 7250E+01 0. 60O0E+O0 
5 0. 1412E+02 0 5899E+03 0 2938E+00 0. 1499E+02 0. 9999E+O0 0 I108E-OI 0. 7250E+01 0. 8OO0E+OO 
e 0. 14 13E+02 0 S9O0E+O3 0 2926E+00 0. 1500E+02 0. 9999E+00 0, I2B3E-01 0. 7250E+01 0. , IOOOE+01 
7 0. I4 14E+02 0. S90IE+03 0, 2894E+00 0. 149BE+02 0. 9999E+00 0 I2B6E-01 0. 7250E+01 0. ,1200E+01 
8 0. 1415E+02 0. ,5904E+03 0 2850E+00 0. 1497E+02 0. 9999E+00 0 , I262E-01 0. 7250E+01 0. ,1400E+01 
9 0. I415E+OZ 0 5905E+03 0. Z8O9E+O0 0. 1495E+Q2 0. IO00E+0I 0 B771E-02 0. . 7250E+O1 0. ,1600E+01 
10 0. 14 16E+02 o . 5907 E+03 0 2S10E+00 0. 149GE+02 0. IOOOE+01 0 29B9E-02 0. 7250E+O1 0. ,1800E+01 
11 0. 14 16E+02 0 S907E+03 0 2810E+QO 0. 149GE+02 0. IOOOE+01 0 OOOOE+OO a. 7250E+01 0. 2OO0E+O1 

VARIABLES AT J =■ 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS I 1-COSINE V-COSINE X 1 

1 0. 1412E+02 0 .589SE+03 0. , 2940E+0O 0. 1499E+02 0. 1000E+01 0. OOOOE + OO 0. 7S00E+01 0. OOOOE+OO 
2 0. 14I2E+02 0 .589BE+03 0. 2940E+00 0. 1499E+02 O 1000E+01 0. 3154E-02 0 . 75O0E+O1 0. 2O00E+O0 
3 0. 14I2E+02 0 .589BE+03 0. 2940E+00 0. 1499E+02 Q. 1000E+01 0. 53O9E-02 0. 7500E+01 0. 4000E+00 
4 0. 1412E+02 0 .5B99E+03 0. 2939E+00 0 1500E+02 0. IOOOE+01 0. 7S14E-02 0. 7500E+01 0. 6000E+00 
5 0. I4I3E+02 0 .5899E+03 0. ,2934E+00 0. 1500E+02 0. IOOOE+01 0. 8753E-02 0. 7500E+01 0 aoooE+oo 
a 0. 1413E+02 0. 5900E+03 0. 29Z4E+O0 0. 1499E+02 0. 1000E+OI 0 99S3E-02 0. 7500E+01 0. tOOOE+01 
7 0- 1413E+02 0. .5901E+03 0 2B9SE+00 0. 1498E+02 0. 1000E+OI 0 994GE-02 0. 7500E+01 0 1200E+01 
8 0. 14t4E+02 0 . 5902 E +03 0 .2B57E+00 0. 1496E+02 0. 1000E+0I 0 94S5E-02 0. 750OE+01 0 1400E+01 
9 0. 14 14E+02 0 .5904E+03 0 .2B24E+00 0. 1494E+02 0. 1000E+0I 0. 6341E-02 0 7S0OE+01 0. 1600E+01 

10 0. 1414E+02 0. 590SE+03 0 . 2B22E+00 0. 1495E+02 0. 1000E+OI 0 I824E-02 0 75OOE+01 0. 1B00E+01 
11 0. 1414E+02 0. .S905E+03 0. 2B22E+O0 a. 1495E+02 0. 10O0E+OI 0. 1239E-16 0. 75OOE+01 0. 2O00E+O1 

VARIABLES AT J   ' 32 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U -COSINE V-CDSINE X y 

1 0. 1412E+02 0 5B97E+03 0 , 2927E+00 0. 1499E+02 0. IOOOE+01 0. OOOOE+OO 0 .7750E+01 0. OOOOE+OO 
2 0. 14 12E+02 0. 5897E+03 0 , 2927E + 0O 0. 1499E+02 0 I000E+O1 0. I979E-02 0 . 7750E+O1 0. .2000E+00 
3 0. 1412E+02 0. S898E+09 0 2929E+0O 0. 1499E+02 0. 10COE+O1 0 3293E-02 a .7750E+O1 0. 4OO0E+OO 
4 0. 1412E+02 0 SB9BE+03 o , 2931E+00 0. H99E+02 0 IOOOE+01 0 48O1E-02 0 .7750E+O1 0. .6000E+00 
5 O. 1413E+02 0. 5B99E+03 a , 2929E + 00 a. 1499E+02 0- IOOOE+01 0. 5384E-02 0 .7750E+O1 0. 8000E+00 
e 0. 14 13E+02 0 5900E+03 0. 2922E+00 0. I499E+02 0- IOOOE+01 0. 6012E-02 a .7750E+O1 0. IOOOE+01 
7 0, 14 13E+02 0 5902E+03 a. 2897E+00 0. 149BE+02 0. IOOOE+01 0. 59ESE-02 0 .7750E+O1 0 1200E+01 
a 0. 1414E+02 0. 5904E+03 a. 286BE+00 0. 1497E+02 0. IOOOE+01 0. 5441E-02 0 .77S0E+O1 0, 1400E+01 
9 0. 1414E+02 0 .9903E+03 0 2839E+00 0. 149BE+02 0. IOOOE+01 0. 3654E-02 0 .77S0E+O1 0, 1600E+01 
10 0. 1414E+02 0. 5907E+03 0 2835E+00 0. 1495E+02 o. IOOOE+01 0. 113SE-02 0 .7750E+O1 0, ,1800E+01 
ii 0. 1414E+02 o. S907E+03 0. . 2835E+00 0. 1495E+02 o. IOOOE+01 0-. OOOOE+OO 0 .77S0E+O1 0, 2000E+0I 

VARIABLES »T 0 =   33 

K    PRESSURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-COSINE 

f    '413E+02  0.3901E+03  0.2926E+00  O 1499E+OZ  O.1000E+OI 
113E+02  0.5901E+03  0.292GE+00  0.1499E+02  O.1O00E+O 

V-COSINE 

">. 1 198E- 16 
1979E-02 

0.8000E+01 
O.BOOOE+01 

0.OOOOE+OO 
0.2CO0E+00 
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Listing B-3. Continued 

3 •413E+02 0. 5901 E+03 o 2928E+O0 0. 1500E+02 0. ioooE+r V 3J93E -02 0 BOOOE+01 0. 4000E+00 
4 ,413E+02 0. 59O0E+03 0. 3930E+0O 0. 1500E+02 0 1000E+C J. 4801E ■02 0 aoooE+01 0. eoooEfOO 
5 0. 14I3E+02 0. .59O0E+03 0 2929E+00 o. 1500E+02 0. 1Q00E+0I 0. 5364E -02 0. BOOOE+01 0. BOOOE+OO 
6 0. I413E+02 0. .59O0E+03 0 2922E+O0 0. 1499E-02 0. 1000E+01 0 60I2E -02 0 8000E+01 0. , IOOOE+01 
7 0. 14 13E+02 0. 59O0E+03 0, .Z898E+00 0. I493E+G2 0- 1CO0E+01 0 5965E -02 0 BOOOE+01 0, 1200E+0I 
a o. I413E+02 0. 59O0E+03 0, .2867E+00 0. I496E+02 0. 1O0OE+QI o. 544 IE -02 0 soooe+oi o. , 140OE+0I 
9 o. I413E+Q2 0. 59O1E+03 0 .2840E+00 o. I494E+02 0. i000E*0l 0 3654E -01 0 .800OE+01 0. . I600E+01 
10 0. 1413E+02 0. , 5901E+03 0 2B37E+0O o. 1494E+02 0 iOOOE+01 0. I135E -02 0 .8000E+01 0 taooE-oi 
It 0. 14 13E+02 0. 5901E+03 0. 2837E+0O o. I494E+02 0 IOOOE+01 0. 6166E - 17 0 SOCOE+01 0 20OOE+01 

VARIABLES AT K 

0 PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L l-COSINE V-COSINE X » 

1 0. 1025E+02 0.538 1E+03 0.7585E+O0 0 •500E+02 0 1000E+01 0.0000«+00 0. OOOOE-00 O.OOOOE+OO 
5 0. 1025E+02 0.5382E+03 0.7576E+00 0. 1500E+Q2 0. 1000E+0I 0. I209E-17 0 IOOOE+01 0 OOOOE+OO 
9 0. 1067E+02 0.344 3 E+03 0.7167E+00 0. 1502E+O2 0. 1000E+01 O.OOOOE+OO 0 2000E+01 O.OOOOE+OO 
13 0. 1236E+02 0.5679 E+03 O.S32OE+O0 0. 1499E+02 0. IOOOE+01 O.OOOOE+00 0. . 3000E+01 O.OOOOE+OO 
17 0. 1329E+02 0.5797E+03 0.419IE+OO 0. 1499E+02 0. IOOOE+01 O-OOOOE+OO 0 .4000E+01 O.OOOOE+OO 
21 0. 13T7E+02 O.5856E+03 0-3St2E+00 0. 1499E+02 0. IOOOE+01 -0.1600E-15 0 5000E+OI O.OOOOE+OO 
25 0. 14O1E+02 O.5885E+03 0-3118E+0O 0. 1499E+02 0. IOOOE+01 O.OOOOE+OO 0 6000E+01 O.OOOOE+OO 
29 0. 14IOE+02 0.S896E+O3 0.2967E+CO 0. 1499E+02 0 1000E+01 0.2359E-16 0 7000E+01 O.OOOOE+OO 
33 0. 14I3E+02 0.3901E+03 0.2926E+OO 0. 1499E+02 0 100OE+O1 0. U96E-16 0 8OCOE+0t O.OOOOE+OO 

VARIABLES AT K - 

J PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X ¥ 

1 0. 102SE+02 0.5381E+O3 O 7585E+00 0. 1500E+02 0. IOOOE+01 0. OOOOE+OO 0. OOOOE+OO o 2000E+00 
5 0. 1025E+O2 0.5382E+03 0. 7577E+00 O. 1500E+02 0 .IOOOE+01 o. 6I32E-03 0 loooe+oi 0. , 2000E+00 
9 0. I065E+02 0.5440E+O3 0. 71B8E+00 0. 15O2E+02 0. 9998E+00 0. 1745E-01 0 2000E+01 0. 20O0E+O0 
13 0. 1237E+02 0.5679E+O3 O. 33 17E+O0 O. 1499E+02 0 99B9E+00 0. 4721E-01 0. 3OO0E+O1 0, 2500E+OO 
IT 0. 1329E+02 0.5797E+O3 0. 4IB5E+O0 0. 1499 £+02 0. 9938E+00 0. 4B69E-01 0. 4000E+01 0. 3000E+00 
21 0. 1377E+02 0.58S6E+03 0. 35O5E+O0 0. 1499E+02 0. 9990E+00 o. 4467E-01 0. 5COOE+01 0 .350OE+O0 
25 o. 1402E+02 0.5888E+03 0. 3?08E+O0 0. 1499E+02 0 9996E+00 o. 2939E-01 0. BOOOE+01 0. .4000E+00 
29 0. 1411E+02 0 5S96E+03 0. 2964E+O0 0. 1499E+02 0. IOOOE+01 0. 936 IE-02 0. 7O0OE+01 0 400OE+0O 
33 0. 14 13E+02 0.5901E+03 0. 2928E+00 0. 13O0E+02 0. ,IOOOE+01 0. 3293E-02 0. BOOOE+01 0 .4OOOE+0O 

VARIABLES AT K 

0 PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-C05INE X Y 

1 0. 1025E+02 0.5381E+03 0.75B5E+00 0. 15OOE+02 0. 1000E+O1 0. OOOOE+OO 0. OOOOE+OO 0 4000E+00 
s 0. 1025E+02 O.5381E+03 0.75B2E+O0 o. 150OE+02 0. 1O00E+O1 o. 1060E-02 0. ioooE+01 0. 4000E+00 
9 0. 1056E+02 0.5426E+O3 0.7J93E+O0 0. 1504E+02 0. 9994E+O0 0. 35BBE-01 0. ZOOOE+01 0. 4OO06+OO 
13 0. 1238E+02 0.5681E+03 0.5304E+O0 o. 1499E+02 0. 9955E+00 0. 9502E-01 0. 3000E+01 0. 5000E+00 
17 0. 1331E+02 0.5799E+03 0.4160E+00 0- 1499E+02 0. 9953E+O0 0. 9730E-01 0. 4000E+01 0. 6O00E+00 
21 0. 1379E+02 0.5SS9E+O3 0 3475E+00 0. I499E+02 0. 9960E+O0 0. 896BE-01 0. 5000E+OI 0. 7O0OE+00 
25 0. 140SE+02 0.5890E+O3 0 3060E+O0 0. 1499E+02 0. 9S83E+O0 0. 576BE-OI 0. BOOOE+01 0. Boooe+oo 
29 0. 1412E+02 0.589BE+03 0.2947E+00 0. 1499E+02 0. 9999E+0O 0. I651E-0I 0. 7000E+OI 0. BOOOE+OO 
33 0. 1413E+02 O.590OE+03 0.2929E+00 0. 1500C+02 0. IOO0E+O1 0. 3364E-02 0. BOOOE+01 0. BOOOE+OO 

VARIABLES AT K ■    7 

J PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-CQSINE X Y 

1 0 1024E+02 0.538IE+03 0.7586E+OO 0. 1500E+02 o. IOOOE+01 0 OOOOE+OO 0. OOOOE+OO 0. 60O0E+0O 
5 0. . 1024E+O2 0 5380E+03 0.7587E+OO 0. 1499E+02 0. IOOOE+01 0 . 11S2E-02 0. .1000E+01 0 6000E+OO 
9 0. . 1039E+02 0.5399E+O3 0.7497E+00 0. 1508E+02 0, 99B4E+0O 0 5664E-OI 0. .2OO0E+01 0. 6000E+00 

13 0. .1240E+02 O.S685E+03 .■D-S279E+00 0. 150OE+02 0, 9B96E+C0 a. . 1436E+00 0. .3OO0E+01 0 7S00E+CO 
17 0. . 1333E+02 O.S803E+03' ' O.413OE+0O 0. 1499E+02 0, 9B94E+00 0 . 1454E+00 0. 4O0OE+01 0 9000E+00 
21 0. . 13B2E+02 O.5S63E+03 0-342BE+0O o. 1499E+02 o. ,9907E+00 0. , 1360E+O0 0. .5000E+01 o 10S0E+01 
25 0. . 1410E+02 0.3B97E+03 O-2953E+0O 0. 1498E+02 0 9964E+00 0 8512E-01 0 6000E+O1 0 . 12OOE+01 
29 Q. 1413E+02 0.5901E+03 0.2894E+0O 0. 1498E+02 0 9998E+00 0. . 1933E-01 0. 70O0E+OI 0 . 1200E+01 
33 0. I413E+02 O.59O0E+03 0.2B9BE+00 o. 1498E+02 0. IOOOE+01 0. 5965E-02 0. 8O00E+01 0 iaooE+oi 
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Listing B-3. Concluded 

AEOC-TR-87-24 

VARIABLES 4TK ■    9 

J    PRESSURE  TEMPERATURE NACH NUMBER TOTAL PRESS 

1 
S 
9 
13 
17 
2i 
35 
29 
33 

O.1024E+02 
O. 1O23E+02 
O.1O1OE+02 
0.1244E+02 
0.1337E+02 
0.13BGE+02 
0.1417E+02 
0.141SE+02 
0.1413E+02 

0-S3B1E+03 
0.5379E+O3 
0.5353E+03 
O. 5693E+03 
0.5B10E+03 
0.S8T1E+03 
0.590SE+03 
0.S90SE+03 
0.5901E+03 

0.7587E+00 
0.7590E+O0 
0.7856E+00 
0.5212E+O0 
0.4023E+O0 
0.3301E-00 
0.270BE-O0 
0.278SE+OO 
0.2840E+00 

0-I500E+02 
O.1499E+02 
0.1518E+02 
0.1497E+02 
0.1494E+02 
O. 1-191E+02 
0. I491E+02 
0.1494E+02 
0.1494E+02 

U-COSINE 

0. IOOOE+01 
O. IOOOE+01 
O.9965E+O0 
0.9813E*00 
0.9B09E+00 
O.9823E+0Ü 
0.9937E+00 
0.9999E+00 
O 1000E+OI 

V-C0S1NE 

0 OOOOE+OO 
0.792BE-O3 
0.8347E-O1 
0,1927E+00 
0.1945E+O0 
0. 1B72E+00 
O.1124E+00 
O.1474E-01 
0.36S4E-02 

O OOOOE+OO 
O.IOOOE+01 
0 2000E+01 
0.3000E+01 
0.4O0OE+O1 
0.500OE+01 
0 6O0OE+01 
0.700OE+01 
O.BOOOE+01 

O.BOOOE+OO 
O.BOOOE+00 
O. BOOOE+OO 
0. 1000E+01 
O. 1200E+01 
O.1400E+01 
0.1600E+OI 
0. 1BOOE+01 
0.1BO0E+01 

VARIABLES AT K - 1 1 

0 PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSIME V-COSINE X y 

1 0. 1024E+02 0.S381E+03 0. 7387E+00 0. 15OOE+02 0. lOOOE+Ol 0 .OOOOE+OO 0. OOOOE+OO 0. . 1000E+01 
5 0 1023E+02 O.5378E+03 0. 7392E+00 0. M99E+02 0. IOOOE+01 0 .2414E-17 0 IOOOE+01 0. IOOOE+01 
9 0. 9622E+01 O.52B0E+03 0. B220E+O0 0. 1499E+02 0. 9923E+0O 0 .1240E+O0 0 3000E+OI o IOOOE+01 
13 0. 1250E+02 0.3702E+03 0. 5026E+OO 0. 1485E+02 0. 9701E+OO 0. .2423E+00 0 3000E+01 0. 12S0E+01 
17 0. 1341E+02 0.S817E+03 0. 39t7E+O0 0. 149OE+02 0. 9701E+00 0 .2425E+00 0 4000E+01 Q. 1SOOE+01 
2' 0. 1390E+02 0.387SE+03 0. 3210E+00 0. 1493E*02 0. 9701E+OO 0 .2425E+O0 0, 5000E+01 a. 1750E+01 
25 0. 1430E+02 0.5924E+03 0. 2S39E+0O 0. 1495E+02 0 9923£+00 0 . 1240E+O0 0. SOOOE+01 0. 2000E+01 
29 0. 14 IGE +02 0.59O8E+O3 0. 2790E+00 0. 1495E+02 0 1000E+01 Q, 2506E-1& 0. 7O0OE+01 a. 200OE+O1 
33 0. 14 13E+02 0.5901E+03 0. 2837E+00 0 1494E+02 0 lOOOE+Ol 0 6166E-17 0. aoooE+oi Q. 20OOE+O1 
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Listing B-4. Grid and Initial Condition Generator (3-D) 

1 1. PROGRAM ICFILE 
2 2. PARAMETER!dD=33.KD»11,LD=21> 
3 3. DIMENSION R(.JD.KO,L0J .HU(JD.KD.LD),RV< JO.KD, LD) 
4 4. DIMENSION RW<JD.KD.LD1.E(JD,KD.LD) 
5 S. DIMENSION X<dO.KD.LD),Y(dD.KD.LD).Z(JD,KD.LD) 
S 6. DATA G/1.4/.NC1/0/ 
7 7. GM1-G-1. 
3 a. DELX=a./32 
9 C  FORM THE 'X' GRID ARRAY 
10 9- DO 1 J-I.JO 
11 10. DO 1 K=1,XD 
12 11. IFfd.EO. 1) THEN 
13 12. X(J,K.111-0. 
14 13. ELSE 
15 14. X(J.K. 11)=X(J-1.K. 11)*DELX 
16 -15. ENDIF 
17 16. 1 CONTINUE 
18 C  FORM THE '¥' AND 'Z' GRID ARRAVS 
19 17. DO 2 0*1,dD 
20 18. IF(X(J.K0.11).LE.a.J ¥0=1. 
21 19. IF(X( J.KD, 1U.GT.6. ) ¥0=2. 
22 20. IF((X(J,KD.IO.GT.2.).AND.(X(J,K0.I1).LE.6.)) THEN 
23 21. Y0-1.+(XtJ.KO.11)-2.)«0.25 
24 22. ENDIF 
25 23. OELY-YO/lKO-l) 
26 24. Y(d. 1. 1 U-0.0 
27 25. 2<d, 1. 1 D-O.O 
28 26. DO 2 K=2.KD 
29 27. Y(d.K.11)-¥fJ.K-1.111+DELY 
30 28. Z(d.K.11J-0.0 
31 29. 2 CONTINUE 
32 C  FORM THE ARRAYS OF NON-DIMENSIONAL CONSERVATION VARIABLES CONSISTENT 
33 C  WITH A FREE-STREAM MACH NUMBER OF 0.29 
34 30. FMACH=0.29 
35 31. FACT=(1 +.2»FMACH*«2) 
36 32. PBAH«FACT*-<-3.5)/G 
37 33. DO 1000 J-1.JD 
36 34. 00 200O K-1.K0 
39 3S. R(J.K.11)-FACT.*{-2.5) 
40 36. RU(J.K.11)=R(J.K.11)<FMACH«SORT( t./FACT) 
41 37. RV(J.K.11}=0. 
42 3B. . RW(J.K.1 IJ=0. 
43 39. E(J.K,11)=PBAR/GM1+.5*(RU(J.K.11)»*2)/R(J.K,11) 
44 40. 20C0    CONTINUE 
45 41. 1000  CONTINUE 
46 C  EXTRAPOLATE THE GRID & CONSERVATION VARIABLES INTO THE 'Z' PLANE 
47 42. DELZ=0.25 
48 43. 00 100 L=12,21 
49 44. 00 100 J-1 ,JD 
50 45. DO 100 K=1.KD 
51 46. M=22-L 
52 47. X(J.K,L)=X(d.K,11) 
53 48. X(J,K.M)*X(d.K.11) 
54 49. Y(J,K.L)«Y(d.K. I 1) 
55 50. Y(J,K.M) = Y(J.K.1 I) 
56 51. Z(d,K.L)=Z(d.K.11)+DELZ«(L-11) 
57 52. Z(J.K.M)=-Z(d.K.L) 
58 53. R(J.K.L)=R(d.K,11) 
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AEDC-TR-87-24 

Listing B-4. Concluded 

59 54. R<J.K.M)=R<J.K.11) 
60 55. RU(J,K.L)=RU(J.K. I 1) 
61 56. RU(J.K.M)-RU(J.K.11) 
62 57. RV(d.K.L)="RV(v>.K,1 1) 
63 53. RV(J.K.M)=RV(J,K.11) 
64 59 RW(d.K,L)=RW(J.K.11 I 
65 60. RW<d,K,M)=RW(J.K.11) 
66 61. E(J.K,L) = £(J.K. 11) 
67 52. E[J.K.M)=E(J.K.11) 
6 8 63. 100   CONTINUE 
69 64. NCI'O 
70 65. WRITE(20)NC1.G 
71 66. WHITE(20)X.V,Z 
72 67. WHITE(20)R,RU.RV.RW.E 
73 6B. STOP 
74 69. END 
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Listing B-5. Execution and Input File (3-D) 

v«12Wl* JM <SVT,ttHMHl.«.?WMPH>.,eU ».MjSDUSTOH'.NSGCLMS-Z. 
'/•    «SOLCMG.MI,tt,Cl>W#»X.TIf«.<,»).m»98U0«B->OOOOOOCX.firrv.». 
/*.■ u9Bi««i2S»i.mTxrv«*i3Mi 
/•* 
/«MUTE   mtwr mrit 
sttomm ROW*« 
*•« 
*/ («c awv 

CHSUtfllT F(IMVT)  MOU) WTIFVCAtaMl) 
y/IKfUT     D» *,«»-*USSIZI>fll8« 
jot.jWMianiT.i-flw.prt-iiimi. 
nccouKT.rtc*7ywi3,m-»iaHi. 
fCTejH, DM-^TW, or ' m.« 

7txT-'9«-*ieMt.Tiiic. tcriu.nisp-««'. 
crr.t«#. 
UR.I-«. 
VtSKMC. CH-fTiM, JT-TI«,OC-«T, - 

TExr*'osN-*tas«t.'Rtic3.oumu,sisp*«Mt'. 
/€or 

/' DD I 
/tor 
//Ml 

•INPUT* 

JfWM-33. KfW«-ll. UWCll. 
PKF-IK.«. nvi>tMi« 
W-Stfl-l- ineP*T-l. 
OlSt-*.», DIS4M.3*. 
OT«*-«.*, PCOMM-1*.«» 
N«**T"1«. STCTWI.E-Z*. 
IHUISC<1)>«. WISCH)-«. INUISC13)-«. 

OCX» 
trarsco 

JKLPI(l.l.I) •1,33.1,           JKl*lei.2. D-l.11.1.             IKM9(l.ll*a. 
JKLFIU.3.l> 

tCMB 
■totes 

•1.21.1*. l«OH,l)'l. 

tutcs-a. 
JL1HEMW JTVPCU)-«, JS1GHI1W. 

JKLOUIl) •1.     JXMI0H(11<|«. 
JLLOIKlJ ■1.     JLMCH(l)-». 
PRUSJC1 • ■•.7t««7,  TOTJ<1)-1 .«. 

JLiKtai-Mj     jTVfctai-t. jfianii)—i. 
JXl«<»>' •3.     JKHlQHiaW«, 
JLLOUtB)" ■a.   ju*i<wijj-a*. 
MKS«J<I •••.mas.     rcnpjca>-i ••• 

ncata-i. 
KLimui-i KTVfC(l)>M. Mimen-i. 

KJlOuUl- ■1.     CJHIOHt 11-33. 
n.Lou(i>< • 1.     KIXIOHd)*«!. 

KU!*ta)-i] L.       CTYI-K «>•«•. tcaiama)» i- 
KJUMIdl« >1.     KJHIW(a)>33. 
CUOU(|)< • 1.    KLHieHCD'Cl. 

ffLMa*#; 
LLINEUW. LTWC( !)•«•. uimeij.i. 

UCU9U(1>< 
>1.     LWICM<1>**3. 
•I.    UHIM(l>«tf. 

iu«<a>«at.    LTvn(3>-t«. uimttt»i. 
LJtOUOX •1,     UHIOH<8>«». 
ucuu<a» •a.   uMiwtawt. 
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Listing B-6. Diverging Nozzle Output (3-D) 

MAHEUST INPUTS. 

uisa 0 OOOOOOE+OO 
OIS* '   0 30000GE+00 
DTCAP   ■ D 50O0OOE-01 
GAMMA 0 140000E+01 
PCUMAX   • '   0 10CO00E+02 
PR 0 7I0O0OE+OO 
PflEF     ■ 0 150000E*02 
PUT     • 0 B0000OE*OO 
RE 0 O00O00E*00 
ST0PL2  ■ 0 100O00E-19 
TREFR 0 10O0O0E+O3 
TSUTH 0 19S600E+03 
vaar   ■ -0 «6S667E+00 

IFXPLT =■ 0 
IFXP9T m 1 
IV4H0T * 2 
JMAX > 33 
KMAX » < 1 
LMAX = 21 
L2PL0T - 0 
NBC5EG = 0 
NC = -1 
NMAX • 2500 
HP ° 2500 
NPSEG ■ 1 
kISPPT • 10 
NUMDT ■ 0 

INVISC 
L4MIN 

O  O  0 
0  0  0 

NAMELIST PRTSEG. 

JKLP1 
JA JB J5 KA   KB KS LA LB LS 

1 33 1 1   11 1 1 31 ■o 

I POOD 
J    K 

NAMELIST BOUNDS. 

Listing B-6. Continued 

■JSEG  JLINE  JKLDU JKHIGH  JLLOV OLHIGH  JtVPE  JSIGN 

1 
33 

lO 
10 

20 
20 

O 711366E*(X> 
O 672S50E+GO 

0.IOO000E*01 
0 1OOOO0E*O1 

KSEG  KLINE  KJLÜV KJHISH  KLLOM KLHIGH  KTVPE  KSIGN 

1 
1 1 

33 
33 

21 
21 

50 
50 

O.OOOOOOE+OO 
0.OOOOOOE*O0 

O OOOOOOE'OO 
O OOOOOOE'OO 

LSEG  LLINE  LJLOW LJHIGH  LKLOV LKHIGM  LTVPE  LSIGN 

1 
21 

33 
33 

10 
10 

50 
50 

O OOOCOOEiOO 
o ooooooe+oo 

O  0O0OCO€-»O0 
O   0O0O0OE-HX> 

Listing B-6. Continued 

GRID PATCHES 

J-PATCHES MINIMUM 
J K I 

MAXIMUM 
J K L 

K-PATCHES MINIMUM 
K 

MAXIMUM 
J K L 

l-PATCMES MINIMUM 
J K L 

MAXIMUM 
J K L 
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Listing B-6. Continued 

8 

COUNT 01 L2 RÜJIUUAI MASS   FLUX MUMEN1UH   fLUXES ENERGY   FLUX MA) PERCENT MAX LUCATIUN 
I V 2 V1RIH7I0N J K 1 

10 0 SOOOE+0 0 Z3S6E-03 -0 6006E-02 0 100SF 03 0 6B6EE-OI -o 1083E + CO •0 B072E   02 0 4441E fOl 9 10 20 
20 0 5000E+O 0 l7b9fc-03 0 4607E-02 0 9313E 02 0 5360E-O2 0 2737E+O0 0 6980E-02 0 327IE >01 32 10 20 
30 0 5000E+0 0 1776E-03 0 6096E-02 0 tsnr 01 0 18B3E   01 0 1 IGGE+01 0 B797E   02 0 2141E fOI 2 2 20 
40 0 5000E<0 0 6372E-04 0 II97E-03 0 S662E 02 0 S456E-02 -o 7529E+00 0 4JR3E-03 0 I219E 01 32 10 2 
50 O 5000E*0 0 S3.34F-04 -0 3179E-02 -0 1075E 02 -o 10S9E-O2 0 1I11O00 -0 4197E02 0 1363E+01 32 10 20 

60 0 5000EI0 0 5369E   04 0 200BE   02 0 2992E 03 -0 1296E-02 0 2S3SE+00 0 7S4&F-D2 0 7030E 00 9 10 20 
70 0 50001«0 0 261RF-04 -o 1574E-03 0 29/2t OJ o IS28E-02 -0 S26SE-01 0 5921E-04 0 3135E 00 32 9 2 
BO 0 5000E.O 0 2-195E-04 0 S1-13E -03 0 3600E 02 0 3S47F-0? 0 I631E+O0 O aGUBE  us 0 I86SE 00 2 2 20 
go 0 5000E+0 0 lt>ISfc-04 0 16S9E-03 0 2985E 02 0 3353E   02 -0 1203E+00 0 4313E-03 0 2209E too 32 10 2 

too 0 5O00E+0 0 1803E-04 -0 4415E-03 0 1944E 02 0 1E50E-O2 -o 43O1E-01 -0 4239E   03 0 3214E oo 32 io 2 
1 10 o SOOOE'O 0 I773E-04 -0 6246E-03 0 1369E 02 0 9373E-03 -o 3076E-01 -0 E838F-03 0 2G69E 00 9 10 20 

130 0 5OO0E+0 0 13S0F-04 -0 4084E-03 0 1456t 02 0 1318E-02 -0 523BE   01 0 3863E-03 0 2086 E 00 9 io 2 
130 0 5OO0E+0 0 I085E   04 0 I971E-03 0 1624E 02 0 1401E-02 0 969SE-01 -0 983bb-04 o I38SE oo 9 io 20 
MO 0 SOOOE+0 a 972 IE-OS -o 1529E-03 o isnt 02 0 12S5E   02 -0 1403E01 -0 496IE-04 0 II67E oo 32 2 20 
150 0 50COE + 0 0 9527E-05 -o 2066E-03 0 I343E 02 0 1IR9F-02 -0 4127E-01 -o 13CJE   03 0 I2S6E 00 9 10 P 

ISO 0 5OO0E+O o 9tiS2E-Ob -o 2577E-03 0 1I51C 02 0 1025E   02 -0 3302E-01 -0 2148F-03 0 I47SE oo 9 10 20 
170 0 5000F+0 0 04QRF   05 0 2S73E-03 0 102AE 02 0 B4Ü6E-03 -0 92I9E-02 0 2204E   03 0 I468E 00 9 10 2 
1B0 0 5CO0EIC 0 B67BE   05 •0 2207E-03 0 9721E 03 0 7932E-03 -0 I567E-01 -0 176lE-n3 o 1311E oo 9 10 20 
190 0 5000E+0 0 S019E-05 -0 IB73E-03 o 924 /I 03 □ 7539E-03 -o 1732E-01 ■o I371E-03 o I178E >oo 9 10 2o 
200 0 5000 E +0 0 7431E-05 0 1746E03 0 8S66E 03 0 7051E   03 0 6974C-02 -0 12Ü9E-03 o 1 1 1 IE 00 9 10 7 

210 0 500UE+0 0 MO3E-05 -0 1736E-03 0 7799E -OJ 0 G619E-03 -0 2936E-01 -0 1323E-03 0 I088E 00 9 10 20 
220 0 5000E+0 0 6863E-05 -0 17I4E-03 0 7096E -03 0 57HÜE-03 -0 40B0E-O1 -a I353E-03 o I074E 00 9 10 20 
230 0 5COQE+0 0 I>424E-05 -0 163SE-03 0 6SO0E 03 0 5063E   03 0 4I24E-02 -0 1299E-03 0 1031E »oo 9 10 2 
240 0 5000E+0 0 B151E-05 -0 I618E-03 0 E037E -03 0 4903E-O3 -0 7 19SE-02 -0 1I31E   03 0 9648E 01 9 10 20 

250 0 5000EI0 0 576 IE   05 0 1404E-O3 o 5620E ■03 o 4594E-03 -0 4594E-01 -0 1086F-03 o 9068 E -01 9 IO 20 
260 0 5000E+0 0 S461E-05 0 1320E-03 0 520SF 03 0 4034E-03 -0 2B76E-01 0 I020E   03 0 8623E 01 9 to HO 
270 0 5000E10 0 52BBE  OS 0 125BE-03 0 4602E ■03 0 3800F -OS 0 IIO5E-01 •o 9814E-04 o 82 20E -01 9 to 20 
260 Ö 500OE"0 0 49UIE-U5 -0 1I97E-03 0 4436E -03 0 35B2E-03 -0 IB86E-01 -0 9417E-04 o 7940E 01 9 10 20 
330 0 5000E+0 0 4821E-05 -0 1 13 1 E   03 0 4 10SE 0.7 0 3117E-03 0 SB27t-01 -£> B9 1 /E-04 0 7469E 01 9 10 30 
300 0 5OOOE+0 0 4544E   05 0 1063E-03 0 3B05E -03 0 2926E-03 -o I397E-01 -o 8374F-04 0 7056 E 01 9 10 20 

310 0 SOOOE+0 0 4237E-OS -o 9986E-04 0 353BE -03 o 2876E-03 o 1G03E-01 0 73S2E   04 o 6643E 01 9 to 20 
.130 0 5000E+0 0 4t166-06 -o 9394E-04 0 32B9E ■03 0 24B8E-03 0 29S2E-01 ■0 /38bt-04 0 6302E 01 9 to 30 
330 0 5000E+Ü 0 391lb-05 -0 SS63E-04 0 3049 E ■03 0 2207E-O3 -0 7482E-01 -0 69S6E-04 0 598 IE 01 9 IO 20 
340 0 5000E+0 0 36ÜHE-05 0 S3G9E-04 0 5B30E 03 0 2264E-03 0 EG35E-02 ■0 CÖ16E   04 0 5642E 01 9 10 20 
350 0 SOOOE'O 0 3437E-05 -0 788GE-04 0 2635E 03 0 20B8C   03 0 2I07E-01 -0 624OE-04 0 5337E 01 9 10 20 
aso 0 "jOOOE+0 0 32 3 5F-05 -0 74I9E-04 0 24S1E 03 0 173SE-03 -0 5339E   01 0 58 1 IE   04 o 50*0 E 01 9 to 20 
370 0 50OÜE+0 0 314 IE   05 -0 6983E-04 0 2278E 03 0 16B3E-03 -0 9236E-01 -o 5S33E-04 0 4764E -01 9 tO 20 
380 0 50OOE+0 0 2971F-05 -0 657 IE-04 0 2173E 03 0 1679E-03 0 4251E   01 0 521UE-04 o 4487E 01 9 to 2 
390 0 SOOOE+0 0 2900E-05 -0 6 179E-Ö4 0 1979E 03 0 1473E-03 0 I601E-01 -o 4S9BE-04 0 4351t -01 9 IO 20 
400 0 SOCOE+0 0 384BF-05 -0 58I7E-04 0 IB44F ■03 0 1343E-03 -0 96G&E-01 -a 4G17E-04 o 4009E Ol 9 10 20 
410 0 SOOOE+O 0 2737E-05 -0 5482E-04 0 1718E ■03 0 12B5E03 -0 9517E01 0 4359F-04 o 3771E ■01 9 to 20 
420 0 5OO0E+0 a 2 739E-Q5 -o S154E-04 0 1601t ■03 o 1I5SE-03 0 8257E-01 -0 4I00E   04 0 3567E -01 9 10 2 
430 0 5000E+0 0 2634E-05 0 4841E-04 o 1494E ■03 0 1I22E-03 -o 7SO7E-02 ■o 3S'Jl)t-l)4 o 3363E -01 9 10 20 
440 0 5000E*0 0 2504E-05 -0 4556E-04 0 I397E 03 0 1092E   OS 0 1785E+0O 0 3626E-04 0 3155E 01 9 10 20 
450 0 5OOOE+0 0 2513E-05 -0 428BE04 0 130JF 03 0 S9SEE-04 0 6181E-02 •o 341Ut-04 o 29S1E -01 9 IO 20 
460 0 5OOOE+0 0 24OSE-05 -0 402.9EO4 0 1211E 03 0 S232E-04 0 962SC-01 0 3213F-04 o 2B19E 01 9 10 2 
470 0 5000E+0 o 233BE-05 -o 37B8E-04 0 1136L 03 0 9227E-04 -0 5205E-01 0 3O20E   04 o 2639E 01 9 IO 20 
4S0 0 50OOE•0 a 22SOE-0.5 0 35E3E-04 o 10G4E ■03 0 S205E-04 -o 45451+00 -o 2841E-04 o 2563E Ol 29 9 20 
490 0 5000E+0 0 2I57E-05 -0 3349E-04 0 9928E 04 0 6205E-O4 0 2862E+O0 0 2672F04 0 2633E 01 2B 3 20 
500 0 50OO£<0 0 2124E-05 -o 3148E-04 0 92bBt ■04 o 6S17E04 0 7S70E-01 0 2S15E-04 o 233SE 01 36 3 20 
blO 0 soooE+a 0 2059F-05 0 2960E-04 0 B676E 04 0 7113E-04 -o 13576*00 ■0 2Jt>4fc-U4 0 2134E -01 28 s 20 
520 0 SOOOE+O 0 2046E   OS 0 2779E-G4 0 B13IE 04 0 5935E -04 0 84S0E+OO 0 2219E-04 0 2IB5E -01 29 9 
530 0 SOOOE'O 0 2.U47E-05 -0 2612E04 0 7S99E ■04 0 49U0E-04 0 367IE+00 •0 2087E   04 o 2428E 01 27 9 
540 0 5OOOE+0 0 203SE-05 0 24S9E-04 0 7098 E 04 0 4978E-04 0 3287E-01 ■o 1968E-04 0 2645E 01 29 9 
5S0 0 5000E+0 o 2Ü6 7E-OS •0 2309E-04 0 6639E •04 0 4990E-04 0 3791E+U0 -0 1847E-04 o 2796E 01 27 9 
550 0 SOOOE+O 0 206IE-05 -o 2 166E-04 0 E231E ■04 0 4B23E04 0 6623E-01 •0 1731E-04 0 2639E 01 26 3 
570 0 SOOOE+O 0 2072E-OS -o 2038E-04 0 SB4/E ■04 0 4I28E-04 o 2625E+0O -0 ISSUE   04 o 2714E -Ol 27 9 
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Listing B-6. Continued 

3 BO O.SOOOE'O o 2064E-OS O I917E-04 0- 54S3E-04 0. 3277E-04 -0. 3323E-01 -0- 153GE-04 0 254 1E-0I 2G 3 11 

590 O.5O0OE+01 0. 20S3E-0& 0. W9SE-04 0. 5090E-04 0. 3694E-04 0. 3160E»01 -0. 1440E-04 0.2383E-01 27 9 11 

600 0.500OE4O1 0. 2024E-O5 -o. 16SSE-04 0. 4796E-04 0 4228E-04 -0. 20I9E*QO -O. 1351E-04 0.2184E-01 2B 3 11 

6IO O  5OOOE»01 0. 20I4E-05 0. 1588E-04 o 4508E-04 0 30626-04 0. 1631E+0O 0 127 IE-04 0.22I7E-01 27 9 6 

620 O   50006*01 0. 1968E-05 -0 1492E-04 o. 4 19SE-04 0. 2134E-04 -0. 1503E100 0 I197E-04 0   2287E-01 28 9 2 

eao O.5O0OE+O1 0. 1972E05 -0 1401E-04 0. 3919E-04 0. 30I9E-04 0. 2834E+0O -0 1124E-04 0.2175C-O1 27 3 2 

640 0.S000E*01 0. 193BF-05 -0. 13166-04 0. 3698E-04 0. 3392E-04 -0. 1701E»0I 0. 1054E-04 O.2160E-O1 2S 3 6 

650 O.SOOOE+01 0. 195 IE-OS -0 1236E-04 0 3477E-04 0. 2243E-04 0. 7B46E-01 -u. 9B87E-OS D.2139E-01 27 3 6 

€ CO O.SOOOE>01 0. I939E-05 0. 1162E-Q4 0 3240E-04 0- 1664E-04 -0 b2bOEtOO -o 931BE-OS 0.22B8C-01 28 9 11 

670 0   500OE*0 0. 196GE-05 -o 1092E-04 0. 3O25E-04 o. 224BI-04 0. 7I25E-0I 0. B772E-05 0   2I51E-0» 27 3 6 

B60 0  SOOOEtOI 0. 1967E-05 0 1024E-04 0. 2B49E-04 0 2545E-04 0 6226E+00 -o. B204E-05 O.2S53E01 28 9 1 1 
690 O.50OO£*01 0 200 IE   OS -0 9G06E-05 0. 2689E-04 0 1982E-04 -0. 925 IE-02 0 76R5E03 O  230BE-OI 27 3 1 1 
700 O.600OE*01 0. 199SE-05 -0 9049E-05 □ . 2512E-04 0 1272L-04 0. IIOOE'O! ■0 7262E-OS O  2598E-01 28 9 11 

710 0  5OO0E*0 0. 2027E-O5 •0 8 503E-05 0 2333E-04 0 13B2E-D4 -0 8379E-01 -0 6B3RE-05 0  23746-01 26 3 11 

720 0 5000E»0 0 201BE-OS -o 7959E-05 0 219SE-04 0 2094E-04 0 2562E»0O 0 63B2E-05 0  2433E-01 2B 9 1 1 
7 30 0.50O0E*0 0 2030E   OS ■o 7476E-OS 0. 2086E-04 0 1B63E-04 0 nSBE'OO -0 59BOE-05 0.2323E-01 26 3 11 

740 0  5000E+0 o. 2019E-0S -o 7043E-05 0. 1949E-04 0 /673E-OS 0 24S6E>0O -o 5652E-05 O.2239E-01 2b 3 1 1 
750 0.5000E»0 0 2OI9E-05 -0 66I2E-OS 0 1SOOE-04 0 B23BE-OS -0 392SE*0O -a 5323E-05 0   232BE-01 ?B 3 16 

760 0.5O00E*0 o 201 IE-05 0 6194E-05 0 I69GE   0* 0 1829E-04 0 1200E-»00 -0 4977E-0S 0.2174E-OI 28 3 16 

770 0  SOOOE*0 0 2009 E -05 -0 5SI6E-05 0 161 BE-04 o 1S84E-04 -0 EO70E4 0O o 4GS2E-05 0   2372E-OI 25 3 18 

780 0   BOOM *0 0 2008 E -05 -0 5472E-05 0 15I3E-04 o 4643E-05 0 7766E-01 -0 43B8E-OS 0  2254E   01 27 9 16 

790 ObOOOfc+O o 2009E-0S -o 5 MCE-05 0 1394E-04 o 5383E-05 o 3511E+01 -0 4147E-OS O   2393E-01 2G 3 16 

800 0   50O0E<0 o 2O22E-0S -0 4B23E-05 0 I31OE-04 0 142SE-04 0 1447E-01 -0 3878E   05 0,23886-01 27 9 1 1 
810 0.5000E«0 0 2025E-0S -0 4S17E-OS 0 I2S3E-04 0 1344E-04 0 8314E*0O -0 36 1 IE-05 0.239SE-01 26 3 16 

820 o.booot*o 0 2047E-OS -Q «2bIE-OS 0 I179E-04 0 439 IE-05 -0 46B4E-0I -0 34O4E-05 0.2S54E   01 21 9 1 1 
a 30 0.5CO0E+0 0 2047E-OS -0 4OO9E-0S 0 IOB3E-04 0 2320E-05 0 377OE+0O -o 323SE-05 0   241BE-01 26 3 1 1 
B40 0   5OO0E40 o 2073E-05 0 3752E-05 o 1008E-04 0 9866E-OS -0 1254E+00 -0 3073E-05 0.2S09E-O1 27 9 11 

850 0   50O0E*0 0 20G7E-05 0 3S06E   OS o 9698E-05 0 1291E-04 0 242BE+00 -0 2B02E-O5 0.2369E-O1 ?S 3 1 1 
860 0.5OO0E+0 0 209 IE-05 -0 3306E-05 o 9219E-OS 0 448OE-0S 0 25226*00 0 2644E-OS 0   2557E-0I 27 9 1 1 
87Q O  bOOOE+0 0 3073t-Ob -0 3120£ -OS 0 8409E-OS -0 1005E   05 0 1540EI00 -o 2520E-05 0.2336E-01 25 3 1 1 
880 O 5O00E+0 0 2099E-05 -0 2916E-05 0 7750E-O5 0 6909E-05 -0 54 1 IEVOO -o 23SSE-OS 0   2463E   01 27 9 16 

890 0.5000E*0 0 208 IE-05 0 272SE-OS o 75I4E-OS 0 1261E-04 0 9261E-01 -0 2178E-OS 0   2373E-OI 25 3 1 1 
800 O.500OE+O 0 2104E-05 -o 25GBE-05 0 7210E   05 0 4003E-05 -0 336BE»01 0 2049E-OS 0.2410E-01 27 3 16 

910 o.soooE'O 0 2085E-05 -0 2425E-05 0 6542E-03 -0 2B74E-05 o 3169E-01 -o 19S8E-0S 0.2420E-01 25 3 1 1 
920 o.aoooE+o 0 2I10E"OS -o 227 IE-OS 0 S3E9E-06 0 47OIE-0S 0 I21BE<01 -0 1B40E-05 0  23B3E-01 27 3 6 

930 0.5000E*0 0 2095E-05 0 2119E-05 0 5602E-05 0 I130E-04 -0 2511E-01 -o 1G9SE-OS O   248 IE-01 28 9 6 

940 0.SOOOE*O 0 2I23E-0S -0 I99IE-05 0 5636E-05 0 4I97E-0S 0 4 26OE>O0 -o 1S84E   05 0  2358E-01 27 3 6 

9 SO 0 5000E*0 0 2I12E-05 -0 1886E-0S 0 S122E-05 -o 33G2E-OS -0 9596E-OI -0 1S22E-OS 0  2544E-01 28 9 1 1 
960 0   50OOE+0 0 2I40E-03 -o I771E-05 0 4597E-05 0 1991E-05 0 2953F+00 -0 1441E-OS 0  230BE-01 27 3 6 

970 0  5000E*0 0 2I33E-OS -0 IG45E-05 0 4449E-OS. 0 9789E-05 -0 }I94E>00 -0 131BE-05 0.2563E-01 28 9 1 1 
9 BO 0  S00OE*O O 2 1586   OS 0 IS43E-05 0 4415E-0S 0 5359E-05 0 I68IEJ-O0 -0 1222E-05 0   2439E-01 26 3 1 1 
990 0 5000E»0 0 2IS2E-0S 0 I468E-05 0 4O36E-05 0 369 IE-05 -0 3778E4-00 -0 1182E-OS 0   2S31E-01 28 9 6 

10OO O.S00OE*O 0 2I71E-OS -o I3S0E-OS 0 3S30E-05 -0 78036-06 0 1I49£>00 0 112BE-05 0   2534E-OI 26 3 6 

10IO O.SOOOE+0 0 2IGBE-05 0 I277E-OS 0 3396E05 0 »743E-05 -a 1967E*OI 0 102SE-05 0   2477E-0I 28 3 6 

102O O.SOOO£*0 0 HUE   OS -o 1197E-05 0 3464E-05 0 64 5 2 E-OS 0 4826E-0I 0 9442E-0G 0   2610E-01 28 3 G 

1030 0.5000E«0 >     0 21BOE-05 -o 1141E-05 0 3192E-06 -0 3922E-05 0 2GOE£»01 -0 91S5E-06 0   245BE-0I 28 3 6 

1040 O.SOOOE'O 1      0 21 BSE-OS -0 IO7GE-05 0 371SE-OS -0 2775E-05 -0 B740E-02 -0 8833E-06 0   2637E-0I 26 3 B 

10S0 O.SOOOE'O 1     0 21S3E-OS -o 9935E-06 0 2582E-05 0 7S60E-05 0 514BE*0O -0 8029E-06 0   24SIE-01 27 9 11 

1060 0  50OOE*O 0 219BE   OS o 92S7E-06 o 2706E-0S 0 7057E-OS -0 7357E-01 -0 7283E-06 0   2634E-0I 26 3 6 

1070 0  ÜOOOE4-0 0 2208E-05 -o aB41t-06 0 2538E-05 0 3397E-05 0 3203E*00 -0 70S0E-06 0.3582E-OI 27 9 11 

lOflO 0  5000E*0 0 220BE-05 -0 8400E-oe 0 2I05E-05 -0 4 2I5E-05 -0 171IE+0O -0 G932E-OG 0   261OE-0I 26 3 1 1 
1090 O.SOOOEfO 0 2227E-05 0 7744E-OG 0 194 3E-05 0 S782E-03 0 2027E«0O -0 631 IE   06 0  2G75E-0I 37 9 16 

1100 O.SO0OE*O 0 2223E   05 0 7I59E-06 0 J097E-05 0 7636E-05 -0 3502E»0O -o SG03E   06 0   2575E   01 26 3 11 

1110 0,SOO0E«O 0 2246E-05 -0 6846E-06 0 20381-Ob -o 219SE-0S 0 1231E'00 0 5409E-06 0   2746E-0I 37 9 16 

1 I20 0.5OOOE.0 1     0 223BE-05 -0 G570E-06 0 1646E-05 -0 5S73E   OS -0 7825E*00 0 5446E-06 0  2506E-01 26 3 16 

1 130 O.SOOOE'O 1     0 22E4E-05 -0 6037E-06 0 144 IE-OS 0 3S13E-0S 0 E832E-01 -o 4977E-06 0   2788E-01 27 9 16 

1140 0.5000E»0 0 2252E-05 ■0 SS28E-OG 0 1614E-0S 0 S289E   05 0 2454E*0l 0 431SE-06 0   2551C-01 75 3 16 

1 130 0.3000E*0 0 2280E-05 -o S29GE-0G 0 165 IE   OS 0 86S8E-06 0 725IE-02 -o 4132E-06 0.27BOE  01 27 9 16 

1160 0.5000E«0 t     0 2265E-05 0 S133E-OG 0 1299E-OS -0 6647E-05 0 7739E«0O ■0 4266E-06 0   26G3E-01 25 3 16 

1170 0.5OOOE*0 1     0 2294E-05 -o 47 17E0G 0 (057E-0S 0 I9SOE-OS -o 5870«-01 -o 394BE-06 0  27S5C-01 27 3 16 

1 ISO 0.5OOOE*0 1     0 2278E-05 0 4274E-06 0 I22BE   05 0 85S2E-09 0 335IE«0O -o 334 IE-06 0  2743E-01 35 3 16 
1 ISO O.SOOOE'O 1     0 2 308 E   05 0 4081E-O6 0 1341E-09 o 477BE-0B -0 1351E+00 -o 3I29E-06 0  2740EO1 27 3 16 

1200 0,5000E*0 1     0 2292E-05 -0 4005E-OE 0 1043E-OS -o 7087E-OS o 2335E<00 0 3323E-06 0.2772E-01 2S 3 16 

1210 O.SOOOEFO 1      O 2322E-OS -o 370EE-OG 0 7692E-06 o 1477E-06 -o 294SE»00 -0 3161E-06 0. J67IE-01 27 3 16 

1220 '     TOOE'O 1     0 2309E-05 -0 3305E-O6 0 9113E-06 0 83S6E05 I422E40O -o 2599E-06 0.27G4E-0« 25 3 16 

1230 O0E»0 1    o 2337E-05 -0 3127E-OB 0 1090E-OS o 2O43E-05 6304E'OO 0 2342E-06 0.2564E-01 27 3 16 
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Listing B-6. Continued 

1240 •OOOE+O 0. 2327E-05 -0 3I2JE-06 O 8B02E-O6 -0  6991E-r i. 79G8E-01 -0 3573L-06 0 2743F-01 28 9 H 

1250 .OOOE+0 o 2353E-05 0 2924E-06 O. 5540E-06 0.I827E-C J 6627E»01 O 25S3E-06 0 2622E-04 2G 3 6 

1360 0   SOOOE+01 0 2346E-05 -0. 2.553E-06 0 6524E-06 0.781 IE-05 a 2470E-01 -0. 20346-06 0- 3748E-01 28 9 6 

1270 0   bOOOE*01 0 2368E-05 -0 7 3HBF-06 0 8872E-06 0.3724E   05 0. 7876EtOO -0 1738E-06 o 2B03E-OI 26 3 6 

12BO 0.5OO0E+O1 o. 23G5E-05 0. 2430E-06 0 72BGE-OG 0.658IE-05 -0 3B16E-0I 0 1973E   06 o. 27B2E-01 28 3 6 

1290 O   SiO00E->01 0 2382E-05 -0. 2315E-06 0. 396BE-0E -0.3703E-05 0 443BE»00 0 207 IE-06 0. 2932E01 26 3 6 

1300 0   5000E*01 0. 2384E-0S 0. 19BOE-06 o. 4444b-OG 0.702 IE-05 -0 12O5£*00 0. 1616E-06 o. 2BI5E-01 SB 3 6 

1310 O.SOOOE+01 0. 2396E-05 -0 1814E-06 0. 7165E-06 0  5234E-05 0. 2386E«00 -0 12I9E-06 0 3026E-01 26 3 6 

1320 O.S0O0E+O1 0. 2403t   05 0. I878E-06 0. 631'b-OU 0  5815E-05 -o. 22078*00 Ö. 1484E-06 0 2820E-01 27 9 6 

1 3 30 o.soooe»oi 0 24 1OE-05 -o 1S40E-06 0 2B97E-06 -0  S274E-05 0 I707E»00 -0 1687E-06 0. 305BF-O1 26 3 6 

1340 0  5000E+O1 o. 2422E   05 0. I548E-06 o. 2782E-06 0  5862E-05 •o 4GS4Et00 O I314F-06 0 2927E-01 27 9 6 

1350 0.5000E«01 0. 242SE-05 -0. I368E-06 0. 5672E06 0  64B4E-05 0. 9320E-01 -(>. 9301E-07 0. 3047E-0I 26 3 6 

1360 O.OOOOE'OI 0 2442E05 ■0 143BF-OB o. 5606E   06 0   4609EOS -0 1G36E<01 •0 10R6E-06 o. 2961E-OI 27 9 6 

1370 0  50O0E*O1 0. 244 IE   05 0. I470E-06 0. 2235E-0C 0.6559E-09 0 3B5GE-01 0. 1378E-06 0 2972E-01 26 3 6 

13BO O   5OOOE»0 0. 2463E-05 ■0 I222E-06 0 14S5E-06 0   4331E-05 0 10B3E«01 0 1095E-06 0 2960E-Q1 27 9 G 

1390 0 SOOOE+01 0. 24SSE   05 ■o 1O23E-06 0. 4345E   06 0   750BE-05 ■0 2047E-01 -O 6711E-07 0 2B47E-01 26 3 6 

1400 o.aoooE»o o 248SE-05 -o 1090E-06 0 507 IE-06 -0   30656-OS 0 4B12EtOO -0 7666E-07 0 2947E-01 27 9 11 

1410 0.5000E*0 0 2476E-05 -0 1178E-06 0 1B76E   06 -0   7S68E-OS -0 9330E-01 -0 1I22F-06 0 2738E-01 28 9 16 

1420 0.5000E*0 0 2 507 E-05 -o 9757E-07 0 4294E-07 0   2S84E-05 0 2907EtOO -0 9358 E-07 0 29B4E-01 27 3 16 

1430 0  5000E*0 0 2494E   05 o 7613E-07 0 316JE-06 O.8237E-05 -0 2034E100 0 4B89E-07 0 2974E-01 78 9 16 

1440 0 5000E*0 0 352SE05 -o 812IE-07 0 4625E-06 -0   I34BE-05 o I759E*00 -n Ü095E -07 0 3109E-01 27 3 16 

1450 0  50O0E*O 0 2S13E   05 -0 9422F-07 o I745E   06 O  8187E-05 -o 3744E100 •0 9008E   07 o 314IE-01 28 9 16 

1460 O  5000E»0 0 255Ob-05 0 7926E-07 •0 30B6E-O7 0.7283E-06 0 1172E+00 0 B212E-07 0 3lf5E   01 27 3 16 

14 to 0.5000E»0 0 2533E-05 -0 9664E-07 0 2092E- 06 0  B546E-05 -0 16B8E+01 -0 3683E-07 0 3270E-01 28 9 16 

1480 o.soooe+o 0 2S72C   05 -o 5886E-07 o 420GE-06 0.4783E-06 0 5044E-01 ■0 3034E-07 o 3197E-01 27 3 16 

1490 O.500OE+O 0 255EF-0S -0 7494E-07 0 1793E-06 -0 833 IE-05 0 3291E+01 -0 7064E-07 0 3311E-0I 2fl 9 16 

1500 o SOOOE-»O 0 2593E   05 -0 658SF-07 •0 7917E-07 -0.1207E-05 -0 5984E   02 ■0 7387E-07 0 3I47E-01 27 3 16 

1510 0.5000E+0 0 25SIE-05 -0 4209E-O7 o 1117E-06 0  8409E-05 0 51I4E+00 -0 2925E-07 o 3304t-Ol 2B 9 16 

1520 0   5000F*0 o 2815E   05 0 4106E-07 0 3779E06 0   2369E-05 -0 6982E   01 0 143SE-07 o 3039E-01 27 3 16 

1530 0.50O0E<0 0 260BE05 -0 5894E-07 0 1967E-06 -Q.8Q2SE-05 0 3 3S4EtOO -o 43I6E   07 0 3203E-O1 28 9 16 

1540 O.5OO0E*0 0 2637C-05 -a 5585E-07 -o 1057E-06 -0   314BE-05 0 1714EIOO ■0 6749E-07 o 2897E-01 26 3 1 1 
1550 0.5OOOEtO 0 2637E-OS -0 3I59E-07 0 2454E-07 0.7BS7E-05 0 2012E*00 -0 2530E-07 0 3062t-Ol 25 3 16 

IbliO O.SOOOEiO o 2659E-05 -0 2717E-07 0 3322E-06 0  4205E-O5 -0 3289E*O0 -o JSBBE-08 0 3044E-01 26 3 6 

1570 0 5000E+0 0 2667E05 o 4546E-07 o 2202b -06 ■0  73I2E-05 0 127II+O0 -0 3735E-07 0 2975E-OI 27 9 6 

15BO 0   5000E+0 0 26B2E-05 -u 4817E-07 -0 1125E-06 -0  49&5E-05 -0 794 1F»00 -n 6196E-07 0 3357E-01 26 3 S 

1!>90 (>.5000E«0 0 2699E-05 -0 244BE-07 -0 5133E   07 O.E909E-05 0 6480E01 -0 243IE-07 0 3289E-01 27 9 6 

1600 0.5000E*0 0 270BE-O5 3 J6.4.7E-07 0 2B13E-OE O.5855E-05 0 3002E<-01 o 5523E-0B 0 3440E-OI 26 3 6 

1610 0.5000E»0 0 2732E-05' 0 3382E-07 0 244BE-06 -0  6193E-0S 0 B566E-D2 -0 2297E-07 0 3520E-OI 37 9 6 

1620 O  50O0E+O 0 2735E-05 ■0 4205E-07 0 1013E-OG -D.G522E-OS 0 8040F*oo -o 5658E-07 0 3562E-01 26 3 6 

1630 O.5000E»O 0 2765E-05 -0 7009E-07 -0 1I53E-0G 0  5574E-0S 0 56O3E0I ■0 2558E   07 0 3704E-01 27 9 6 

1640 O.SO00E*O 0 2766t-05 -Ü 83I6E-08 0 2246E06 0  7239E-0S 0 3347£*00 o 1O64E-07 0 3629E-01 26 3 6 

16M O.50O0E«O 0 2799E-05 -0 2385E-07 0 2673E-06 -0   4700E-05 -0 1306E*00 0 1028E   07 0 3777E-01 27 9 6 

1660 0 5O0OE+O 0 2B00E-05 0 3684E-07 -0 75096-07 -0.77B6E-O5 0 2427E4O0 -o 5074E-07 0 3613E-01 26 3 6 

IQ70 O.5OOOE+0 0 2834F-05 0 I7B4E07 -0 1G65E-06 0.390BE-0S -0 2998E-»00 -o 2B45E-07 0 3784E-01 37 9 6 

1680 o.soooEto 0 2B3SE-05 ■0 2375E-08 0 162SE-06 0.B3O0E-O5 0 14036-tOO 0 13I0EO7 0 3519E-01 26 3 6 

1690 0-500OE+0 0 287 IF-05 -o I530E-07 o 2845E-06 -0   3919i-OS -0 5669E«00 o 6423E-09 0 3666E-01 27 9 6 

1700 O.SOOOE«0 0 2878E-05 -o 320OE-O7 -0 3777E-07 0   B678E-05 0 B369E-01 ■0 4404E-07 0 33296-01 26 3 8 

1710 0.5000E+0 0 2910E-05 ■0 17I2E-07 -0 203OE-O6 0   3008 E-06 -0 !644Et02 -0 33I2E-07 0 3475E-01 27 9 6 

1 /20 0.5000E<0 0 2920E-O5 o 1EB4E-OB a 97 15E   07 0  B968E-05 0 2553E-0I 0 I323E-07 0 330IE-01 28 9 16 

1730 0   5000E+0 0 2954C-05 0 7920E-08 0 293SE-06 -O.9552E-06 0 8819E*0O 0 9B18E-08 0 3199E-01 27 3 16 

1740 0.5000E1-0 0 29Ö3E-05 -o 2M6E-07 0 774IE-08 -0   9128E-0S -o 3750E   01 0 3637E-07 0 3645E-0I 28 9 16 

17bO O.SOOOEt-O I    o 3002E-O5 -o 1748E-07 -a 2242E-06 0.4076E-07 0 4332E*00 -0 3S89E-07 0 34 14E-01 27 3 16 

1760 0  5000E+0 0 3009E-05 o 4020E -OB 0 297BE-07 0   91B2E-0B ■0 I159E<00 0 11I1E-07 0 3957E-01 23 9 16 

1770 0 5OO0Ef0 0 3055E-O5 -0 1433E-0B 0 2924E   08 0   I1O7E-05 o 2 430EHXJ o I745E-07 0 3785E-01 26 3 15 

17B0 0   50O0E*0 0 3057E   05 o 2246E-07 0 5879E-07 -0.9104E-05 -0 2190E*OO -0 782 IE-07 0 4215E-0I ZS 9 15 

1790 0.50O0E»0 0 3112E05 0 1S30E-07 0 2304E   06 -O  2I39E-05 o 1733E+O0 0 3893 E -07 0 4O4IE-0I 26 3 15 
IBOO 0  50O0E»O 0 31 10E   05 0 4772E-08 -o 3648E-07 O.B920E-0S -o S658E+00 Q 6BGBE-08 0 4432E-01 28 9 15 

1810 0.5000E»0 1     0 3173E-05 0 4321E-08 0 2789E-06 0  3172E-05 0 9309E-0I 0 235 IE-07 0 4189E-0I 26 3 15 
1B20 0  5000E*0 0 316BE   05 0 1789E-07 0 I133F-06 -0  BÜ08E05 -0 1396E*0I -o I979E-07 o 4479E-01 28 9 15 

1830 0.5O00E*0 0 3235E-05 -0 1920E-07 -0 2224C   06 -0  4 17SE-05 0 4074E-01 -0 4082E-07 0 4149E-0I 26 3 15 

IS40 0.5000E+0 1     0 3235C   05 0 4182E-08 -0 9854 E-07 O.8IBCE-05 0 9933E+O0 0 976SE-09 0 4395E-01 3B 9 15 

1850 0.5000E*0 1     0 33O0E-05 0 8B30E-08 0 2530E   06 0.5130E-05 -0 1BB8E-01 0 2754E-07 0 39B7E-0I 26 3 15 

1860 0  BOOOEtO 1     0 331 IE   05 •0 1329E-07 0 I643E-06 -O.76G3E-05 0 51B0E+00 -0 1102E-07 0 4094E-01 2B 9 IS 

1B70 0.5000E+0 1     0 336GE-05 -0 2002E-O7 -0 2004 E -06 -0.6039E-05 -0 9443E01 0 4I66E-07 0 3683E-0I 26 3 16 

1BSO o.aoooE*o 1     0 3396E   05 0 276BE-OB -o I545E-OE O.7007E-0S 0 2823E+00 -0 5600E-08 0 3666E-01 75 3 15 
1B90 0.5O00E*0 1     0 3435E-05 0 I216E-07 0 2I55E-06 0  688SE-05 -0 -939EI00 0 2905E-07 0 3758E-0I 28 9 7 

D 
O 



Listing B-6. Continued 

1900 0 aoooe+ot 1      0. 3490E-O5 -0. 833OE-0B 0. 2105E-06 ■0. 6290E-05 0, 1B15b*O0 -0. I595E-08 0. 4085E-OI 27 3 7 

1910 0. SOOOE+Ot 1      O. 35O9E-09 -0 2O7OE-07 0 I64SE-06 -0, 7634E-05 -0. 3B19F.+00 -0 4 16GE-07 0. 4352E01 2B 9 7 

1920 o. 5000E*Oi 1     0. 3590E -05 0 S660E-09 -0. 2025E-O6 0. 5437E-05 o 1i73E)O0 -0. I20BE-07 0. 4893E-0I 27 3 7 

1930 0 5OO0E*0l 1     0 3S93E-05 0 1405E-07 0. 16BGE-0G o. 827SE-OS -0. I512E+01 0 27B7E-07 0. 4123E-OI 2B 9 7 

1940 0. 5000E*OI 1      0 3695E05 -0. 30BIE-08 0. 2479E-06 0. 4541E-05 o 5118E-01 0, 8058E-08 0. 5I90E-O1 27 3 7 

19SO 0 5OO0E+01 1     0 3G89E05 -0 2090E-07 -0. 11G4E06 -0. 8BB4E-OS 0. 3741E*D1 -0 404 IE-07 O, 5066E01 26 9 2 

1960 □ . 50O0E+01 1     0. 3802E-05 -0. 1207E-OS 0 2407E-OE 0, 35S6E-05 -o. 4027E-02 -0. 1849E-07 0. 5398E-01 37 9 7 

1970 0 S0O0E»01 1     0 38OOE-05 0. 1475E-07 O. 1I42E-0G 0 92B0E-05 0. 5O42E400 0. 2477E-07 0 9I27E-OI 29 3 7 

1980 0. S000E+Q1 1      0. 3911E-05 0. 1846E-0B 0. 273SE-05 ■0. 2504E-0S -o. 6783E01 0 1647E-07 O. SB01E-01 27 9 7 

1990 0. BOOOEtOI 1     0. 3938t-05 0 1995E-07 -o 5927E-07 -o 971IE-05 0. 3511E*00 -O. 3679E-07 0 5126E-01 29 3 7 

2000 0 50O0E»0l 1      0. 4022E-O5 -0. 4359E-OB -0. 265BE-06 0. »444E-05 -o 1742E4O0 -0. 25B5E-07 0. 5794E-01 27 9 7 

2010 0 50OOE<-0 1     0. 4071E-OS 0 149GE-07 0. 5295E-07 0 9B31E-05 0. I9G9E^00 0. 2 11«E -07 0. 5013E-01 36 3 7 

2020 0. 5000E*Oi 1      0 414OE-05 O 5707E-OB 0. 2892E-06 -o. 304 IE-06 -0. 3084EIOO O. 2212E-07 0. 5474E-01 27 9 7 

2030 0 5000E<-0* l     0. 422GL-05 -O 17I9E   07 0 1S7BE-0B 0 1003E-04 0. 1319E4-00 -o. 2992E-07 0. 4852E-01 26 3 7 

2040 0 5000E*0' 1     0. 4371E-05 •O. 8499E   08 -0 2737E-06 -0 S183E-06 -0 B670E+00 0. 3405E-O/ 0. 4922E-01 37 9 7 

2050 0 5O00E*0' 1     0 43S9E-05 0 149SE-07 0 13B4E-07 0. 9905E-05 0. 6955b-01 0. I745E-07 0 47B6E-0I 27 9 15 

2060 0 5000E+0' 1      0 4419E-05 0 8689E-OB 0 293SE-06 0 I942E-05 0 4905E»01 0 251BE-0« 0. 9246E-OI 29 9 15 

2070 0. 5000E+01 1     0. 4556E-05 0 I307E-O7 0. 6321E-07 -0. 9814E-0S 0. 93G3E   02 -0 2096E-07 0. 5695E-01 27 9 15 

2080 0 SOOOE+01 1      O. 4590E   05 -0 I284E-07 -0 2G49E-06 -0. 31 I7E-05 0 7765F*00 -0. 4148E-07 o 6012E-O1 29 9 15 

2090 0. 5000E*01 1     0. 4726E-09 0 I4Ü5E-07 -0. 8203E-07 0 9482E-05 -0 5333E01 0 119BE-07 0. 6429E-01 27 9 15 

2100 0 5000E»0< 1     0 478bE-OS 0. 1I67E07 0 2S43E-06 0 4 12SE-0S 0, 3406E»00 0 2744E-07 o. 66I9E-01 29 9 15 

2110 0 5OOOE*0 I      0. 490IF-03 -0 895BE-OB 0 I240E-06 0 9074E-05 -0 1296E»0O -0 I27IE-07 0 G942E-OI 38 3 15 

2120 0 5OO0E*0- 1      0 5003 E   05 -0 15B2E-07 0 2425E06 -0. 5313E-05 0. 2469E*0O -a. 452GE-07 0 7I44E-01 26 3 15 

2(30 0 5000E+0 1     0. 5084E-O5 0 1 105E - 07 -0 144 IE-06 0 B944E-05 -o. 3010E«00 0. 2S80E-0B 0. 7365E-0I 28 3 15 

2 140 0 5OO0E+0' 1     0. 3241E-05 0. 1568E-07 0 2S77E-0S 0 6167E-05 0. 1394E4QO o 3079E -07 o. 7433E-01 26 3 15 

2150 0. 500OE*O 1    o. 52S4L-05 -o. 6204E-OB 0. .1851E-06 -0 7S73E-05 -o. 5286E+00 -0. 74I2E-06 0. 7S33E-01 28 3 IS 

2160 0 SOOOE*Ol 1      0. 5489E-05 -0 1662E-07 -o 2 107E-OS 0 7247E-05 0. 86B6E-01 -0 4430E-O7 0. 728SE-01 26 3 15 

2170 0 SOOOEtO' 1      0. S510E-05 0 5a54£-OH -0. 1940E-06 0. 7O90E-05 0. 2433E«02 -0 1062E-07 0 7B41E-01 28 9 13 

2180 0 ».oooEto 1      0. S744E-OS 0 2025E-O7 0. 2I34E-OS 0. 7989E-05 0. 2SB7E-01 0 3415E-07 0. 6843E-01 28 3 15 

2190 0 SOOOEKI' 1     0 5770E-O5 ■0 4I63E-08 0. 2434E-0G -0 62B6E-05 0 <019E«0I -0, 3522E-OB 0. 7134E-01 28 9 15 

2 200 0 .50OOE»0' 1     0. 6001E-05 ■o 1620E-O7 -0 .1697E-06 0 8807E -OS -0 3740t-01 -0 4I34E-07 o 6177E-0I 27 3 15 

2210 0. 5000E+0 1     0 6067E-05 o 7462E-09 -0. 2309E-OG 0 5189E-05 0 4 16 IE-COO -o 2315E-U7 0. 641 1E-01 29 a 2 
2220 0. 5OOOE-0 I     0. E262E-05 0. 2303E-07 o, I567E-06 0 9455E-05 -o UOBE+OO o 3292E-07 0. 72BOE-OI 23 3 7 

2230 0. 3000E*0 1    o. 6399E   05 -o 3953E-09 0 2912E06 -o 4345E-05 0. 2517E+O0 0 357BE-08 o 72S4E-OI 30 9 7 

2240 0 5OO0E+0 1     o 6S33E-05 -0 17O0E-07 0 M52E-06 -0 9962E-OS 0 22I9E<00 -0 4 1S9E-07 0 8656E-01 28 9 7 

2250 0. SOOOE'O 1     0, 6759E-05 -0 I495E-OB -0, 2S98E-0G 0 2996E-05 0 . 1728E*00 -o 2988E   07 o. .8420E-OI 30 9 7 

22EO 0 5000E»0' I     0 6S26E-05 □ 2146E07 0 9S47E-07 0 104 IE-04 -0. 5436E>00 0 22BBE-07 a 9826E-01 28 9 7 

2270 0 500OE»0- 1     0. 7139E-0S 0 6709E-OB 0 3175E-06 0 20G1EO5 0 93841-01 0 16I4E-07 0. 9366E-0I 30 9 7 

2280 0 6000E<0 1     0. 7IS4E-05 -0 I983E-07 0 4149E-07 -0. 1071E-04 -0 13O9ET01 -0 4633E-07 0 1036E+O0 2B 9 7 

2290 0. 5OO0E*0 1     0. 7524E-Ob -0 7SOBt-09 0 285OE-06 0 6882E-06 0 42B9E-01 -0 3135E-07 0 . 1018E<-O0 27 3 7 

2300 0 5O0OE«0 1     0 753 IE-05 0. . I623E-07 0 4567E-07 o. , 1073E-O4 0 9514E*00 o 7O0GE-0B 0 .1O57E+0O 2B 9 7 

2310 0 SOOOE+O 1      0, 7913E-OS 0 14S9E-07 0 3201E-OE 0 4794E-0E -o 1791E-01 o 28I1E-07 0 . IOä9E»00 27 3 7 

2320 0 5000E+0' 1     0. 7962E-0S -o 2127E07 0 4S73E-07 0 1103E-04 o 5563E+OO -o 4B71E-07 o ,1O07E»0O 29 3 7 

2330 0 50O0E+O 1      0 B3O2E-05 -0 1602E0S -o 29B9E-06 -o 1663E-05 -0 9535E01 -o 3E60E-07 0 HO2Et00 27 9 7 

2340 0 SOOOE+O 1      0, B448E-05 0 .1323E-07 •0 7935E-08 0 , 1048E-04 o 2735E4O0 0 3647E-08 0 .I002E4OO 29 9 7 

2350 0 5O0OE«O' 1     0. 8702E-05 0 1793E-07 o 31I9E-OG 0 3029E-05 -0 1839E»00 0 2B70E-07 0 , l074E*OO 27 9 7 

2360 0 SOOOE*0 1     0. 8977E-05 ■0 IS85E-07 0 1273E-06 0 ,107 IE-04 0 . I890E«00 -0 3B62E-07 0 .95B7E-01 26 3 7 
2370 0 5OO0E*0' 1     0. 9126E-05 -0 B34IE-OB -o 2819E-06 -0 4093E-OS -o .400?t*00 0 .534 IE-07 0. 104IE*0O 28 9 14 

2380 a SOOOE'O 1     0. 9S33E-05 0 1577E-07 -o 7668E-07 0 9797E-OS 0. , H5eE*00 -o .337 IE-08 0 . 1062E + 0O 30 9 20 

2390 0. 90OOE*O 1     0. 9598F-0S o . I437E   07 0 3 102E-O6 0 5319E-03 -o I250E>0I 0 140 IE-07 o I174E400 28 9 14 

2400 0 5000E»0 1     0. 1011E-04 -0 2S10E-0B 0 1855E-08 -a 965GE-OS 0 3255t-Ol -0 I729E-07 0 .1203Et00 27 3 IS 

2410 0 5000E»0 1     0. I0I3E-04 -0 1991E-07 -0 22S6E-0G -o 65S6E-05 0 3269E+01 -0 7B01E   07 0 1256E<00 29 3 15 

2420 0 5OOOE*0 I     0 10EBL-O4 o 20B9E-01 ■0 160BE-06 0 8770E-05 -0, 2022E-02 -0 II67E-09 0 . 13B8E«O0 27 9 15 
2430 0 S0O0E»O 1     0, 1075E-04 o 9395E-0S 0 3126E-06 0 ./2Q2E-05 0 5142E+00 -0 4134E-08 0 .13B9E*00 29 9 15 

2440 0 5000E*0' I     0 I12GE-04 0 9317E   08 0 2264E-06 -0. 7945E-05 -0 6714E-01 -o I554E-08 0 . 1502E>00 27 9 15 
2450 0. 5OOOE«0' 1    0. . 1144E-04 -0. 2E66E-07 0 1472E-06 -0. BB4BE-05 0. 3EO2EtO0 -o. 91O7E-07 0 . 1469E+0O 29 9 15 

24G0 o 5OOOE*0 1    o, , 1184E-04 0 1837E-07 -0 2309E-06 o 77S1E-05 -o 1744E<00 -0. . 1474E-07 o 1663£'0O 27 9 15 
2470 0 5000E*0' 1     0. .1220E-04 0 1413E-07 Q 2911E-06 0 860 IE-05 0 1943EI-00 -o 4T92E   08 0 1524E«O0 2G 3 15 
2480 0 5000E+0 1    0. 1245E-04 0. 9885E-08 0 2844E-06 -0 5942E-0S -0 2931E<-O0 0 . I129E-07 o 1595E»00 28 3 15 
2490 o .SOOOE+O' 1     0. 13OOE-04 -0. I950E-07 0 8564E-07 -0 ,1053E-04 0 1370E«CO -0 7725E-07 0 ,1540E'00 26 3 IS 
2500 0 SOOOEtO 1     0. 1312E-04 0 2430E-0B -o. 247SE-OG 0. 5O46E-05 0 96BBE<-00 -o S719E-07 0. 1624E*00 38 9 1» 

a o 

00 



Listing K-6. Continued 
ITERATION  NUMBER 2500 9 

VARIABLES   AT   L.    J 

00 

g 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-C0S1NE W-COSJNE X r i 

1 0 1017E+02 0.895OEIO2 0 7G60E+0O 0 1500E+02 0 1D00E+OI 0 OOOOE+00 0.OOOOE+00 0 .OOOOE+00 0 OOOOE+OO -0 25O0E40I 
2 0. I0I7E+O2 0.8950b +03 0 7660E+00 0 IS00E+02 0. lOOOElOl O OOOOEIOO 0 OOOOE+00 0 OOOOE+OO 0 .1000F+00 0 2S00E+01 
3 0 1017E+02 0 8950EIÖ2 0 7660E+O0 0 I500E+02 0 1000E+OI O OOOOEIOO 0 OOOOEIOO 0 .OOOOE+00 0 2000E+00 -0 2500E+0I 
4 0 I017E+02 0 995OE+02 0.76GOE+0O 0. I5OOE+02 0. IOO0EH01 O.OOOOb+00 0.OOOOE+00 0 , OOOOE+OO 0 3000E+00 -o 2S00E+01 
5 0.1017E+02 O.8950E+02 0 76G1E+00 0 I500E+02 O. 1000E+01 0.OOOOEIOO o.ooooE+oo 0 .OOOOE+00 0 4OOOE+00 -0 2500E+O1 
6 0.1017E+02 O.89S0E+02 0 766 IE»00 0 I500E+02 0 10U0E+01 O.OOOOb+OO 0 OOOOE+00 0 , OOOOE+OO 0 5000E+00 -o 2S00E+01 
7 0.10I7E+02 O.S949E+02 0 766 IE+00 0 i3O0E»O2 O. 1000E+01 0.OOOOEIOO 0.OOOOEIOO 0 .OOOOE+OO 0 6000C+00 -0 .2S0OE+O1 
a O 1017E+02 O.B949E+02 0 7661E+00 0. ,ISOOE*02 0 10OOE+0I 0 OOOOE+00 0.OOOOE+00 0 OOOOE+OO 0 , 7000E+00 -0 2SO0E+O1 
9 0 10I7E+O2 0 8949E+02 0.76GIE+OO 0. .1S00E+O2 0, 1000E+01 O OOOOE+00 0 OOOOE+OO 0 OOOOE+00 0 aoooEiOO -0 2SO0E+O1 
10 0.IOI7E+02 0.8949E+02 0.7662E+00 0 I500E+02 0 IOOOE+01 0 OOOOE+OO 0 OOOOE+00 0 OOOOE+00 0 9000E+00 -0 250OE+O1 
11 0 1017E+02 0.8949E+02 0.7652E100 □ ISOOE+02 0 1000E+OI 0.OOOOE+00 o.ooooE+oo 0 .OOOOEIOO O lOOOElOl -0 2S00E<0> 

VARIABIES AT L. J   =    1. 2 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-CUSINE V-COSINb W-COSINE X Y 2 

t O 1017E+O2 0 8950fc+02 0 7E61E+0O 0. ISOOE+02 0. IOOOE+01 0 OOOOE+00 0.OOOOE+OQ 0 230OE+O0 0 OOOOF+00 -0 .2SO0E +01 
2 O. 10I7E+02 0 8950E+02 O.7661E+0O 0 ISOOE+02 0. IOOOE+01 -O.3953E-05 0 OOOOE+OO 0. 25O0E+O0 0 1000E+00 0 2SO0E101 
3 0 1017E+O2 0 8950E»02 0 7661E+00 o 1500E+02 0 IOOOE+01 -0 6494E OS -0 9639E-21 0 2S00F+00 0 2000t+00 -o 25O0E+01 
4 0.10I7E+02 0 B950F+02 0 766 IE»00 0. ISOOE »02 O I00OE+OI -O 9I74E-05 0 OOOOE+OO 0 . 2500E + 00 0 3OOOE+O0 -0 2500E+01 
5 0. I017E+O2 0.895QEH12 0 76616+00 0 1500E+OI 0 lOOOElOl -0 I1BGE 04 0 OOOOE + 00 0 2500F+00 0 4000b+00 0 2500b+01 
8 O.1017E+02 O.89S0E+02 0.7662F.OO 0 ISOOE+02 0 IOOOE+01 -0.I349F-04 -0.2410E-2I 0 2SOOE+00 0 5O00EI00 0 2500EIOI 
7 0 1017E+02 0 B9S0E+U2 0 7662E+00 0 1SO0E+02 0 IOOOE*01 ■0 I424E 04 0 4S19E-2 1 n 3bOOt+00 0 6000b+00 -o 2S00E+01 
S 0 1017E+02 0 B950E+02 0 7662E'00 0. ISOOE+02 0 IOOOF+01 -0 I310E-04 0.OOOOE+OO 0 2S00E+OO 0 7OO0EI00 ■0 .2500EIOI 
9 0.1017E+02 0.B95OE+O2 0 7GS2E+00 0 1S00E+02 0 lOOOE+Ol -0 I04GE 04 0 1928E-20 0 2Q00E+00 0 3000F+00 -0 2500F+O1 
)0 0.101T6+02 O.B950E+02 0 7663E+00 0. ISOOE +02 0. IOOOE+01 -0.78I2E-OS 0 OOOOE+OO 0 2500EI00 0 9000£i00 •0 2S00EIOI 
11 0 10I7E+02 O B950E+Ü2 O.76S3E+00 0 ISOOE+02 0 lOOOEtOI -0.6168E 19 0 OOOOE+OO 0 25O0E + 00 o, .lOOOf+01 -0 25O0E+OI 

VARIABLES AT L, J ■    1. 3 

K PRESSURE TEMPERATURE MACH NUMBER 10TAI PRESS I l-COSINE V-COSINE W-COSINE X 1 i 

1 0 IOI7E+02 O.8950E+02 0 7G60E+OO U IÜO0E+O2 o 1000E+01 0.OOOOE+OO O OOOOE+00 0 SOOOE+00 0 OOOOE+OO -0 2500E+DI 
2 0 I0I7E+O2 O 8950£>02 0 76E0E+OO 0 I500E+02 o IOOOE«OI 0.3279E 04 0.OOOOE+OO o SOOOE+00 0. IOOOE+00 0 2S00E+01 
3 0. IOI7E+03 0.B950E+0? 0 7660E+O0 0. l5O0£tO2 o IOOOt+01 O.71I3F-04 0 3642E-21 o SOOOE+00 0 2OOOEI00 -o 2S00CI0I 
4 0.10I7E+O2 0.8950EIC2 0 7660E+00 0. ISOOE+02 0. 1O0OE+01 0 9B2BE-04 0.OOOOE+00 0. hOOOE+00 0, 3OOOE+0O -0 2S00E+01 
5 0 IOI7E+02 0.8949b+O3 0 7660E+00 0 I500E+02 0. lOOOE'OI 0. 120OE-03 0 OOOOE+00 0 SOOQE'OO 0 4000E+DO -0 2500E+0I 
6 0 1017E+02 0.6949EI02 0 7G60E+O0 0 I5OOE+02 0. ioooE+01 0.1278E-03 0 192BE-20 0 SOOOE+00 0 booot+oo 0 2S00F+01 
7 O 10I7E+O2 0 B949E+Q2 0 7661E+00 0 1500E+02 o IOOOE+01 0.I252E-03 0 1928E-20 o SOOOE+OO o 6000E+00 -0 2SO0E+01 a O 1017E+02 0 B949E102 0 7661E+CO 0 ISOOE+02 0 IOOOE+01 0 1054E 03 0 OOOOE+OO 0. 5000F+O0 0. 7000E+00 -o 2500E+01 
9 O.10176*02 0.B949E+0? 0 766IE+00 o. ISOOE+02 0. 1000E+01 0 76SSE-04 -0 I92BE-20 0 SOOOE'OO 0 BOOOE < 00 0 2500C • 01 
10 0 1017E+O2 0.8949E+02 0 766 IE«00 0 ISOOE+02 0, IOOOE+01 0 3746E 04 0 OOOOE+00 0. 5O0OE+O0 0 9000F+CO -o 25O0E+01 
> 1 0 10I7E+O2 O B949E+02 0 7G6 1E+00 0 I500EI02 0 IOOOE+01 O 4937E-I8 0 OOOOE+OO 0 5000E+00 0 lOOOE'OI 0. 2SO0El01 

VARIABLES AT L, J -    1, 4 

K PRESSURE TEMPERATURE MACH NUMBER TOTAI PRESS I l-COSINE V COSINE W-COSINb X Y Z 

t 0 1OIBE+03 0.B951E+02 0 76S8E+00 O. 1S00E+02 0 1000E+0I 0.OOOOE+00 0 OOOOEIOO 0 JWKJE+OO o OOOOE+OO -o 2500F+OI 
5 0 1O18E+02 0 8951E+02 0 765BE+00 0 I5DOE102 0 IOOOE+01 0 2919b-04 0 OOOOE+00 0 75OOE+0O 0 IOOOEIOO -0 2500E+OI 
3 0 1018E+O2 0 895IE»02 0 76S8E+00 0 ISOOE«02 0 IOOOF+01 0 6310E-04 0 3856E-20 0. 7500E+00 o 200UL+00 -o. 2SOOE+OI 
4 0.I01SE+02 0 B951Et02 O 7659E+00 0 ISOOE »02 0 lOOOE'OI 0 8257E-04 o.oooot+oo 0 75O0E+00 0 3000E+00 0 2SO0EIOI 



Listing H-6. Continued 

5 0. l0tSt+O3 O.S95OE+02 0-7661E+O0 0. 1900E+02 O. IOOOE+01 O.8B39E-04 O.OOOOE+OO 0. 75OOE+0O O. 4000E+O0 -0.25OOE+01 

6 O. 1017E«02 O.89506.02 0.76B2E+O0 0. 1S01E+02 0. 1000E+01 O.BO93E-04 0   3B55E-20 0. 730OE+OO 0. 50O0E+O0 -0.29OOE+01 

7 0.1017E+02 0. 89 SO i +02 0.7664E+00 O. 1501E+02 0. 1000E+01 0.5B07E-04 O  38&4E-20 O. 750OE+OO 0. BOOOE+OO -0.25OOE+01 

B 0.1017E+O2 0.B95OE+O2 0.7665E+OO 0. 1S01E+02 0. 1000E+ÖI 0   3563E   04 O.OOOOE+OO 0. 7SOOE+O0 0- 7CO0I+00 -0.2900E+01 

9 0   I017E+O2 0.8950E+03 0  7GGGE100 o. 1S01E»02 0. 10OOE+01 0.1B38E-O4 -O.77O7E-20 0. 7500E+O0 0- 8OO0E+00 -O.2SO0E+01 

10 O. 10I7E+02 O.S9S0E+02 0.7667E+0O 0. ISO IE »02 0 IOOOE+01 0.7232E-OS O.OOOOE+OO 0. 75O0E+O0 O 9OO0E+00 -0.2500E+OI 

1 l 0   1017E+02 O.8950E+02 0.7667E+O0 0. 1b0 1t+02 0. IOOOE+OI 0.6I65E-19 O.OOOOE+OO 0. 75O0E+00 0 IOOOE+01 -0.2S0OE10I 

VARIABLES   AT L,   J   •            t. 5 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL   PRESS u COSINE V-COSINE W-CUS1NE X V 2 

1 0.101SE+02 0.B952E+02 O.7051E«OO 0. 1SO0E+02 0. 10OOE+01 O.OOOOE+OO O.OOOOE+OO 0 IOOOE+01 0 oooonoo -0. 25O0E+01 

2 0.I018E»02 0.B952E+O2 0.7S5IE+O0 0. 15O0E+O2 0. IGOOEtOI 0.2451E-O3 0  OOOOE+OO 0. IOOOE+01 0 1000E+00 -O.25OOE+0I 

3 0.iOIBE+02 0.B951E+O2 0.7852E+00 0. 1S00E+O2 0. IOOOE+01 O.S33IE-03 0   385BE-20 0. IOOOE+01 0. 2000E+O0 -0   25O0E+01 

4 O.IOIBE+02 0.B951E+02 O.7G94E+O0 0 I5OOE+02 0. IOOOE+01 0.744IE-03 0.0000E«CO 0 IOOOE+01 0. 30OOE+0O -0.2SOOE+01 

5 O   1017E+02 0  B950E+02 0.7657E+00 0. ISOOE+02 0. IOQOE«01 0  91BIE-03 O.OOOOF+OO 0. IOOOEiOI 0. 4OO0E+O0 -0.25OOE+01 

ö O.1017E+02 0   S949E+02 0.7659E+00 0. 14 99E«02 0. lOOOFtOI 0.99BBE-03 0.3B5BE-2O 0. lOOOE +01 0. SOOOEiOO -0.2500E+OI 

7 O.10I7E+02 0.6948E+02 0  7662E+O0 0. I499E+02 0. <OQOE«01 0.9993E-03 0.3SBBE-20 0 IOOOE+01 0. 6000E+00 -0.23OOE+01 

3 0   1016E+02 0  39476+02 0    7664* *0O 0. I499E«02 0. 1000E+01 0.8777E-03 O.OOOOE+OO 0 1O00E+OI 0 7OO0E+O0 -O.2SO0E+01 

9 0   I016E+O2 0.S946E+O2 0   7GGGE+00 0 1499E+02 0. 1000E«OI 0  65bSE-03 -0.77 IGE   20 0. 1000E+OI 0. BOOOE+OO •0  25O0E+O1 

10 0.10lGE«ö2 0.B94GE+O2 0   7667E+O0 0. I499E+03 O. 1OO0E*0l 0.2401E-03 O  OOOOE+OO 0. 1OO0E+0I 0. 90O0E+0O -0.2500E+OI 

< 1 0   I018F+02 0.S94BE+02 O.7GG7E«O0 o I499E«05 0. IOOOE+01 0   1975E-17 O.0O00E10O 0. 1000E+OI 0 IOOOF'01 -O.250OE+OI 

V AR1ABLES   AT L.   tl   ■            1. £ 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS 1 I-CÜSINE V-COSINE H-C051NE X V I 

1 0   I02OE+02 0.89SBE+02 0. 76316-00 0. 150IE+02 0. tOOOE+OI O.O0O0E«00 O.OOOOE+OO 0. I2S0E+O1 o. O000E«O0 -0.2500E+01 

2 0   102OE+02 O.8958E+0a 0   7631E+O0 0. ISO IE «02 0. IOCOE+01 O.45O4E-03 0 onoat+oo 0 I25OE+01 0 10OOE+O0 -0   3500E+01 

3 0   I02OE+03 O.B957E+02 0   7G3SE+O0 0 I501E«02 0. I0OOE40I 0   9494E-03 O.7720F  »0 0 1250E+OI 0 2DOOE+O0 -0   2SO0E+01 

4 O.1020E+02 O.S95GE+02 0   ?64IE+O0 0 I501E+02 0 1000E+0I 0   I3O3E-02 0 OOO0E1O0 0 I250E+01 0. 30O0b+OO 0  2S00E«01 

& 0.I019E+O2 0.89S4E+02 0   76SOE+00 0- 1S01E+02 0 I000EI0I O. 1S14E-02 0   OOOOE+OO 0. I2S0E+01 o 4OO0F+OO -O.25OOE+01 

6 0   1018E+02 0  8952E+02 0   7 660EI-00 0. I501E + 02 0 1O00F+01 0   1S53E-02 0.3S54E-2O 0 1250E+O1 0 SOOOEIOO -0   25OOE101 

7 0   1017E+02 0.S949E+02 0  7672E+00 0 isorE-o; 0. IOOOE+01 0. 1374E-02 0   3861C-20 0 1250E1OI 0 GOOOE+OO -0   25OOE<0l 

B 0   IOIGE+02 O.8947E<02 0  7685E«00 0. 15O2E+02 0 tOOOb+01 0.1O13E-02 O.OOOOE+OO 0 I250E+OI 0 7OOOE+00 -0.29O0E+OI 

9 0   1O15F+02 0   B94SE+02 O   ;P9;€«00 0. lbO3E*02 0. ioooE+01 0.5420E-03 ■0  7G88E-20 o 12S0E+0I 0 8OO0b«00 -0  2500E+O1 

10 0.10I5E+02 0.B943E+02 0  77O5E+O0 0. 1S03E+02 0 1000E«01 O. 136SE-03 0  OOOOl+OO o. . 1250EI01 0 .9000F+00 -0  2S00E+OI 

U O   IOISE+02 0  B943E+02 0   7 7O5C»00 0. 1503E+02 o 10O0F+O1 O  9B3GE-1B O.OOOOE+OO 0. 1350E+01 o .IOO0C«01 -0  250OE+OI 

VARIABLES    AT L.    0    -              1, 7 

K PRESSURE TEMPERATURE MACH   NUMBER IUTAL   PRESS U-COS INE V-COSINE w-casiNi A » / 
1 0.1025E+O2 0  B969E+0! 0   7584E1O0 o 1S01E+03 0 1000F+01 0  OOOOE+OO 0.0O0OE1OO 0 1 EiOOE • 0 1 0 OOOOC'OO -0.25OOE+O1 

2 0.1025E+02 0.B9E9E+O2 0   75H4E+O0 o 1501E+02 0 I000E«01 0   1625E-02 0   OOOOb'OO 0. I500E«01 o 1OO0F+0O -O.25O0£«01 

3 O   102414-02 0.8967E+O2 0   7593E«00 0 150OE+O5 0 IOOOE+01 0.3S3SE-02 0   3B6BE-20 0 IBO0E+O1 o 2000EIOO -0   25OOE+01 

1 0. 1Ö23E+02 0   B964E+02 0 TGnsttoo o 1S00E«OS 0 ioooE«oi 0  S101E-02 0  OOOOb+OO 0 1500E«01 o 3OO0F+O0 -0.25OOE+01 

a 0. 102 IC 102 O   8959E+02 0   7G35E+0O 0. 1S0OE*O2 0 IO00t*OI 0   6526E-02 0   OOOOF+OO 0 .l5O0E«01 o .4000E-IOO -0.25OOE+01 

6 O   1018E+02 0.B952E+02 0   764SE«00 0 1499E*02 0 lOOOE+OI 0.7499E   02 0   38SOE   20 0 I50OE+O1 0 5000b«00 0   25O0E«01 

7 0   10I5CI02 0.8945E+02 0   767ZE+00 0 I499E+02 0 IOOüHOI O.8O29E-02 0   3857F-30 o 15UOE*01 0 eoooE+oo -0.3DO0E+01 

e 0   10UE*02 0   8936E+02 0.77O0CCO 0 1 497E102 0 . IOCOE+01 0   7SGIE-02 0  OOCOE-OO 0 1500E+0I 0 .7000b+00 •O.25OOE«01 

9 0.1O09E+02 0  8930E+O2 0   77 16E+O0 0 I49GE+02 o IOOOEIOI 0 G97SE-02 -0  771 IE-20 0 isooEtai 0 .BOOOE+OO 0   25O0E+0I 

10 0   1004b+02 O  8917E+02 0   7743E«00 0 I493E«02 0 IOOOF+01 O   45I4E-02 0   OOCOE'OO 0 1500E+01 0 9000E>00 -0   25O0E+01 

1 1 0   IO04E+02 0.8917E+0J 0   17431*00 0 1493E+02 0 IOOOEiOI 0  6320E-16 0   0000t»00 0 15O0E«01 0 1O00E+0I -0   26006+01 

VARlABLtS   Al L,   J   ■            1. 8 

K PRESSURE 1EMPERAIURE MACH   NUMBER TOTAL   PRESS U-COSINE V-CUS1NE W  COSINE X. y i 

1 0   I037E«02 0   9OO0E+O2 0   745SF+00 O 15O0E+O2 0 1O00L+OI 0  OOOOE+OO 0  OOOOF+OO 0 . 1750E+OI 0 OOOOEIOO -0   2500E >0l 

2 0   1037F+02 0.900OE<02 0  7458000 0 I500E«02 0 IOOOE+01 0-3SJ2E-02 o 0000 E> 00 0 1750E+OI 0 . 1OO0E+OCI -0   2500E<01 

3 0   1036E+02 0.8995E«02 0  7473F+00 0 I500E«02 0 lOOOL+OI 0   7612E   02 0  973JF-71 0 1750E+OI 0 20O0E«00 -0  2500E«OI 

A 0   I033E+02 0   B9B9E«02 0   7502E+00 0 150OE+02 0 9999E+00 O. IOBOE-01 O.OOOOEIOO 0 1750E+OI 0 .3000E « 00 0  250OE+OI 

5 '      130E+02 0.B9S1t «02 0   ,"jj;E + O0 0 150 IE »02 0 9999E«O0 13BIE-0I 0  OOOOb+OO 0 1750E«01 0 4OOOE+0O -0  2500E* 

6 24E'02 0  B96BE«02 0   7596E+00 0 1502E+02 o 9999E+0«; IS3IE-0I 0  6039E-22 0 1790E«01 0 SOOOE-OO 0   250OE« 

> 
m 
a 
o 

co 



Listing B-6. Continued 
7 020F+O2 0 6936E<C? 0 7PS1E+00 0. ISOSEtOJ 0 9<199E*0 1644£ ■01 0 96316-21 O I750E<01 
a OIIFIOJ 0 8933C-C2 0 7755£*O0 0 IS04E'O2 0 9999 CO- i 1422£ 01 0 OOOOEtOO 0 1750E»0( 
1 o l00ÜE*O2 0 B920b*02 o 7S2'jt-»O0 o 1507EIO2 O. 9999ttOO o I302E 01 -0 190SE   20 0 I750E*01 

10 0 9SR1E*OI 0 8B75E>02 0 S039E--00 0. 1S12F+03 0 lOOOEtOl 0 I594E 02 0 OOOOFtOO 0 1?S0E*0I 
11 0. 988 IE<OI O BB75EI02 0 8O39EIO0 0 15I3EI02 0. 1O0OE■01 0 IS43E ■ 16 0 OOOOEtOO 0 W5OE->0l 

VARIABLES   AT   L.   J   « 1. 9 

PRESSURE      TEMPERATURE   MACH  NUMBER   TOTAL   PRESS        11-mSINE 

O  SOOOEtQO 0   2500E 
O   /QOOE'OO -0.25OOE 
O   8000E+O0 -□   2500EI01 
0   90O0E'OO -0   2500E<OI 
O   lOOOfctoi -0   2500Et01 

V-COSINE W-CÜSIM 

o 
n 

CO 

IO 

1 O   106 IF.+02 
2 O   1061£iO2 
3 O   10!i9F+05 
4 O   1054O02 
•> O   1O49M02 
6 O   103BO02 
7 o   1<>J.'b*02 
8 O   1008E*02 
9 O 1<X>Jfc*02 

10 O 9534E-I01 
I 1 it  9SJ4b*01 

9057E«02 
9057Ei02 
905 IE»02 
9039EI02 
9028b<02 
6998Ei02 
B9S1 t t(>2 
B9l9E»02 
B902E'02 
B773E*02 
B773E«02 

0 727SF+00 
O.7225C»0O 
O 724<1F*00 
0 7300CIOO 
O 7üiii)F*0O 
O 7472EI00 
a  /s/Jbtoo 
O 77B3c,«00 
I) /y=i4itOO 
0 8325E+00 
(>  SJlAfcioo 

l502EfO3 
I602E»02 
1502EI02 
1502£i02 
l!504E»02 
I503E-Ö2 
IS09E<02 
1504 E>02 
I52IE«02 
1502E»02 
1500E>02 

0 lOOOF'Ot 
O I000EI01 
0 9<l«l<3FtOO 
0 9997EIOO 
0 9994biOO 
O 9992E1O0 
O 99«bEiOO 
O 9983EtOO 
O 99Ü7EIOO 
0 907-)EtOO 
O   992JE-I0O 

O 6265E-16 
0 7299E-02 
0 I72OE-01 
0.24SGE-01 
O 35I6E-0I 
O 41I8E01 
O 55I6E-01 
O 67431-01 
O 8I21C 01 
O 73O0E-01 
O   I240EIO0 

O OIKJOF'OO 
O OOOOEtOO 
O ODOOt'OO 

OOOOEtOO 
OOOOElOO 
OOOOFtOO 
OOOOdOO 
OOOOFtOO 
OOOOElOO 
363'JF-20 

I820E   20 

20OOE<0l 
20O0F401 
2000E<OI 
2OO0E*0l 
2OOOE401 
20O0E*0l 
2COOE*OI 
20O0Et0l 

2000E*OI 
2OO0E<0l 

0.2OO0E+01 

0 OOOOEtOO 
O.1000b+00 
0 20OOE<00 
O 3000b-00 
O 400OE+O0 
O bOOOE 100 
0 6000E+00 
O 70ÜOEIO0 
0 BOOOE+OO 
0.9000CIOO 
0 10OOF+OI 

25O0E+01 
2500E*01 
25O0E*()l 
25O0EI01 
15006*01 
2500£t01 
2500EI01 
2500E+01 

0.25O0EI01 
O.2SO0Et0i 
O.25OOE«01 

VARIABLES AT L, 

PRESSURE  TEMPERATURE MACH NuMÖER TOTAL PRESS   IJ-CDSINE V-COSINE W-COSINE 

1 O 109BF+0J 
2 O 109BEI02 
3 O lOqfiF-0? 
4 O 1091c»02 
5 0 1OBSF+02 
8 O 1076E*02 
7 0.10/3L+02 
B O 1O52F*02 
9 O.IO5OE + 02 
10 O 1016E+02 
11 O 10I6CI02 

9149E*02 
9149E+02 
9144E+02 
9132Et02 
9I24E+02 
9097E»02 

O 90B9E-O2 
O SO39Et0? 
O 9039E-.02 
O 8965E»02 
0.8965EI02 

0 68IOF*00 
0 60MEIOO 
0 6B30F»00 
0.6B7(E»00 
Ü  69iaF«00 

snosEtoo 
70/(>fc*U0 
7IH9F»00 
7309E<00 
7332F+0O 
733£E'O0 

149BE»02 
14986*02 
149aE«02 
1496E*02 
149BE402 
1492H0I 
1497EI02 
14S4Et02 
I49BH0J 
145SE<02 

1453E«02 

1Ot»E*0l 
9999EI00 
39U'jt+0O 
■J9B9E»00 
99/'jfc 100 
BlBBEt-OO 
99J?E<0O 
9921E*00 
9B6IEI0O 
38411*00 

0.97OIE1OO 

O OOOOEt-00 
O 1379E-01 

32G8E-0I 
4722E-0I 
GS69E-01 
B346E-01 
11I7CI00 
1254E*«) 
1661E«00 
1776EtOO 
2425EtOO 

•O JBJJL 20 
-O 38JJF-20 
-O 381BC-20 
O OOOOFtOO 
O 759ÜE 20 
0 OOOObtOO 
0.7517E-20 
O OOOObiOO 
O OOOOEtOO 
-O IS/9L-20 
-O 7596E-20 

225OEI01 
225OEI01 
22S0EI0I 
2250E»OI 
2250E'01 
2250E101 
2250Et01 
2250EI0I 
22SOEtOI 
2250E+OI 
2250E«01 

0 OOOOEtOO 
0 1002EtOO 
0 2I25E+00 
0 3IS7CIOO 
0 4 250E-tOO 
0.5312EIO0 
0 6375F+00 
0 7437EtOO 
0 aSOOFt-00 
0 9562EtOO 
o ios2t+oi 

25OOEt01 
2SOOEt01 
J5O0EtO1 
SSOOEtOI 
?500E*01 
2SO0Et01 
2SO0Et0l 
25O0E«01 
25O0F »01 

-O 2SO0Et01 
-O 25O0£t01 

VARIABLES 4TL.J" 1 , l 1 

PRESSURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-COSINE V-C05INE v-r.nsiNF 

1 O HSIFtO? 
2 0 1lSl£<02 
3 0 1lbOtt02 
4 O 1148E*02 
5 0 I14BE-02 
e 0 M44E+02 
7 O.114SE+02 
8 0 1143F*0? 
9 0 1l44Ct02 
10 0.1149E+02 
11 0 1149Et02 

9273E-OJ 
9273E»02 
9271Et<)2 
92ÜBE-02 
92G7E«02 
926IE+02 
92G3C«02 
9260E*02 
9270£<02 
9289Et02 
9289E-02 

0 EJEJFtoO 
O 6255EIOO 
0 (iICOFtOO 
O 6269EtOO 

6?B1FtOO 
631Jfc*O0 
6297EtOO 
&31GEI0O 
B107 F tOO 
6I05EIOO 

1498E»02 
1498EIQ2 
1497b<02 
1496E»02 
1497EI02 
1494EI02 
1497£t02 
1493Et02 
I497Ei02 
1478E»02 
1478EI02 

O   lOOOF-tOI 
0 99981I0O 
O 9U91btOO 

O   99B1EtOO 
9 9412b I OO 
9P4JF+00 
9 9O3E+O0 
9876F*-00 
9S25E*00 
97BSF<-00 
970IEIOO 

2476t-1b 
IB79E-01 
4225E-0I 
6I69E-01 
B&SOE-OI 
10?JE-00 
1352EIOO 
1571FI0O 
I864EI00 
2156EtOO 
2425Et00 

O OUOObtOO 
O OOOOEtOO 

OCWOt ■ 00 
OOOOFtOO 
OOOOElOO 
oooobton 
OOOOElOO 
000^b too 
7522E   20 
ITJAI 20 
7757E-20 

25O0EI0I 
2500EtOI 
2SOOE401 
?500E*01 
25OOEI01 
2500£t0l 
J500Et0t 
2SO0EtOI 
2SOOEt01 
25O0£tot 

0-2500£t01 

O OOOOEtOO 
0 112'jb+OO 
O 2250EtO0 
O 33/41lOU 
O 4500£t00 

5626CIO0 
6750E-IO0 
78;Sbl0U 
9000E*O0 
1012EI0I 
1123E+OI 

O 2500Et01 
■II 2500001 

25O0€t01 
2SO0f'01 
2HO0EtO1 
2SO0£»01 
25O0EI01 
2500£t01 
2500E*01 
25O0£t01 
2SO0£tot 

VARIABLES AT L. J 1 . 12 

PRESSURE TEMPERATURE MACH   .»JUMPER TOTAL   PRESS u-rnsiNE V-COSINE M-rnsiNF II Y 2 

1 0 1199tt02 0  93S2Et02 0   574GE+00 0. 1499Et02 o mooE+oi 0 OOOOEtOO 0.(XK)0b+<:50 o J7HOF-0I O OOUOHOO -0 2500Et01 
n 0 in9E<-02 0 9382£t02 0   574B£tOQ 0 (499Et02 0   9998EiCO 0 2165E-OI 0  OOOOEtOO 0 2750E+01 0 11«7FtOO -o 3S00EI0I 
3 0 1 I99C 02 0  93S2Et02 U    iJ4itt(11) 0 1499E«02 0   99S9MOO 0 4587E-01 0   OOlKJt <00 0 2 750Et0t 0 2375EIOO -o 2500Et01 
4 0 I199£t02 0  9363Et02 0  S71BF*00 0 1499Et02 0   1BTT£*00 0 6793E-01 -0   3767F-20 0 2750EtOt o 3S62bt-00 -0 2500E401 
5 0 I199EI02 0 9385E<02 0   5736E-00 0 I439LI02 O  9957EI00 0 9277E-01 0 OOOOElOO 0 2750E*Ot 0 4750EtOO 0 3500Et01 
6 0 12 00E*02 0  9387E*02 0  B7I8F+00 0 1498£tOJ 0   TII^EtOO 0. M6IEt00 0   OOOOF-tOO 0 3750£t01 0 !>9'Ji,btO» -o 25OOEI01 
7 0. 1202EI02 0  939 IE 102 0 57iC£tOO 0 I50OEIO2 O   9900EI00 0 I4I2EI00 0   3774E   20 0 2750E«01 0 7I25EIOO -o 250OEtO1 
B 0 l2riSFt02 0  940OE«O? 0  5677F*00 0 I4S0F »02 0  9F.G1 EtCO 0 !664Et0O 0  OOOOFtOO o 37=iOEt01 0 B312EtOO -0 3500EI01 



Listing B-6. Continued 
9  O 1206fc*02 
10 O 12 13E-.07 
11 O. 1213EI02 

0 9408EMJ2 O 5641E.OO 0-1497E*O2 
0.9429E+02 0 5469E«O0 0.14B7E+02 
0.9429E+02     O  S468E+00     0.1487E+O2 

0.H816E+OO 0 IBO9E+00 -O.7626E-20 0.27SOE4-O1 
O.9747Et0O O 2236E+0O -0.1S66E-19 0.2750EtOI 
0  9701E+O0     0   2425E<00   -0.7830E-20     0.27£>0tt0l 

O.95CC€*00 -O.SSOOEtOI 
O. 1069E+O1 -0 2500E+01 
O.1187E»OI    -0.2500E-0I 

VAHIABIES   IT   L.   J   ' 1, 

1 O 1235E+02 
2 O 1235E*02 
3 O 123SE+02 
4 O. 1236EK>2 
9 0 1236E*02 
6 O 123SE+02 
7 O 1239E.02 
5 0.1242E+02 
9 O.1242E+OZ 
tO O. 124BF*02 
II O 12J8FI05 

tMPERATURE MACH NUMBER TOTAL PRESS U COSINE V-C0S1NL W-COSINE X T 1 

0.9462E+02 0 53376*00 0 1499E+02 0 lOOOEtOI 0 245SE-15 O-OOOOC'OO 0 aooüEioi 0 OOOOEtOO 0 250OE+OI 
0 9462E+02 0 5339EtOO 0 1499Et02 0.9997EtOO 0. 234SE-01 0 OOOOEtOO 0. ,3O00Et0t 0. I250E*00 -o 250OE+O1 
O 9462Et02 0. 5334EtOO O 1499FK32 0 9989E+00 0. 4774E-01 O OOOOEtOO 0 aoooEioi 0. asooc'OO 0 25O0EtOI 
0.9464£t02 0. S324E+00 0, 1499Et02 0.9974EtOO 0 7139E-01 -0.9394E-21 0 SOOOFtOI 0. 3750E»0O -o 2S00fc»OI 
0.9466E+02 0 531CE<00 0 1499E+02 0 9D54E*O0 0 9593E-01 -0.7S24E-20 0 SOOOCiOt 0 5OO0E*OO •o 250OE+O1 
0 94G9E tOJ 0 5298EtOO 0 I498E<02 O.9927E«O0 0 1206Etoo O-OOOOEtQO o. , 3OO0F *01 0. 62S0E*00 -o 2 boot >OI 
O.9472E«02 0. 52B9C00 0 1499E»02 0.989SEt00 0 1446E»00 O.OOOOE<OO 0 aoooeioi 0 75COE.OO -0 2500E*OI 
0.94S0E*02 o. !>2b3E»00 0 1499E>02 0 9853E»00 0. I707E'00 -0.75B6E-20 o 3000E«0I 0 B7SOEtoO ■0 2SOOE<01 
0.94B7E *Ü2 0. 5192E*O0 0. I493E<02 0.9909E+00 0 1943fc+00 o.oooottoo 0 ,3O0OE*O1 0 IOOOE'01 0. 2SOOE»OI 
0 9503E+02 0 5069C0O 0. I4B7E*02 0.9742E+00 0 2 255E+00 0 OOOOEtOO 0. SOOOE'OI 0. . 1I2SE*01 -0 2SO0E+0I 
0 9503E+02 0. S06BE+00 0. I487E»02 0 9701E*00 0 2425E<0O O.OOOOEtOO 0 . 3000E+01 o I250E+Ö1 -0 26O0E«0l 

VARIABLES AT L. 

^O 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE v cos sue U COSINE X V 7 

1 0. I2G5E'02 0.9VJ2ÖE+02 0 4 9fl<3E+O0 0 1499Et02 0. IOOOf01 o OOOOE IOO 0.2995E-19 0. 3230b*QI O OOOOEIOO -0. .2300L+01 
2 0- 1265E+02 0.952SE+O2 0 4990EIO0 a 1499E+02 0. 9997C0O o. 2450E-01 0.2994E-19 0. 3250EtOI 0 13t2E*00 -0. 250OE+OI 
3 o 1265E*02 O 9527Et02 O 49B4E+00 □ 1499E*02 0 S)9BBE*00 o 4B7BE-OI O OOOOEfOO 0 32büL'Ol 0 2625E*0O 0. 2Su0C*Ol 
4 0 126SC02 0 9329E+02 0 4973£tOO 0. I499E.Q2 0 9973E«00 0 7330L-OI O OOOOE»00 0 32iOl'01 0. 3937E*00 ■0 7 boot» 01 
5 0 1266E*02 0 9531£t02 0 49bt£>00 0 149BE*02 0 9952E-O0 o 9764E-01 0 OOOOE »00 0 3250E-OI 0 5250E»00 -0 2500E*01 
E 0 1268E<02 0 953SE+02 D J942F»00 0. 1499E+D2 0 9924E-»00 0 1228E-tOO o oaoonoo o. 32äOt*DI 0 SS62E<00 -0 2£tO0E<01 
7 0 1269E>02 0 9S37E+02 D 4930E.OO 0 I49BE«02 o 9B93E*0O 0. 14E2E+00 o OOOOE«00 0 325OF«-0l 0 7875E«00 -0 25006*01 
a 0 I272E+02 0 9S47E»02 0 4891E*00 0. I4 9BF.03 0 9850E'0O 0. 1726E+O0 -0 7601E-20 0 325OEI0I o 9187EtOO 0. 25O0E*Ol 
9 0 1273EI02 0 95S2E+02 0 4817F>00 0 1492E«02 0 9B07E40O 0 1957E+OÖ 0 7715E-20 0 32&0E+01 0 tOSOEtOI 0 2500E »01 
10 0 127BE.07 0 95£>8E«02 0.4720E»00 0 1489E»02 0 9743E»0O 0 2253E+O0 O.OOOOE*00 0 3250E»O1 0 1 l81E'OI -0 25OOE»0l 
11 o. 127BE+02 0 956SEt02 O 4720E.+OO 0. 14B9E+02 0 970IE+OO 0, 242SFtO0 o.ooaoE«oo 0. 3250CI01 0 I312E«01 -0 250OE'0l 

VARIABLES AT L. J - 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-C0S1NE W-COSINE X V 2 

1 o 129OE+02 0.95B0E*O2 O ■16866.00 O I499E402 O.1OO0E<01 0 0OO0E*OO 0 OOOOEtOO O 35O0EtO1 O OOOOEtOO -0 2SOOEtO< 
2 0 1290E*02 0.95BOE»02 0.46B8E.OO 0 1499E«02 0 9997E<00 0 2499E-OI 0 OOOOEtOO 0. 35O0E.01 0 1375E'00 0. 25OOE«0l 
3 0. 1290E102 0.958 IE«02 O 4GB1E+00 0 I499E+02 0 9988EI0O 0. 492 IE 01 0  OOOOEtOO O 3hOÜE+Ü1 O 2750EtOO -0. 2*jOC)t '0 1 

4 0 1291E+02 0 9S83E>02 0 4669E-f00 0 1499E.02 O.9973E<00 0 74IOF-01 0 OOOOEtOO 0 3500Et01 0 4 12SEtOO -a. 25OOEt01 
5 0. .1292E»02 0.95B4E<02 0 4Cibt*00 0 1498E.02 O.99S2Et0O 0 9S2SE 01 0.601BE- 19 0 3SOOE+01 0. 5500E*00 -0 2S00E+OI 
B o I293E+02 0 95BBE+02 0 4639EtO0 0 I499E»02 O.9924Et0O 0 1234FtOO 0.OOOOEtOO 0. 35OOF*01 o 6H7bEtOO -0 2S00Et01 
7 0 1294E+02 0.959IE<02 0 4G2JlE<00 0 1498E«07 O 9B92EtOO 0 146BE*O0 -0 302SE-I9 0 3S0OE.01 0 8230E"0O -0. 25O0E>O1 
B 0. 1297E+02 0 9EOOE*02 0 45BOE+O0 0 I4SBEI02 O  9B49E<0O 0 1729F«00 -0 7E18E-20 0 350OEtO1 o. 9B25E100 -0 2500EtOI 
9 0 129BF+02 0.9«06E»02 0 <504C«OO 0 I492E+Q2 0 9B06E*00 0. 1960Et00 -0 7745E-20 0 35O0F101 o 1lOOEtOI 0. 2S00E■01 
10 0. 1303E»02 0-9G2OE*02 0 142BF-00 0, 1491E.02 O 9745EIQ0 0 2243t too 0 OOOOEtOO 0 350OE+01 o 1237E»01 0 ISOOftOI 
11 o 1303E+02 0.9B20E«02 0 4427E»00 0 I49IE<02 O 97O1E*0O 0 2425EtQO 0 OOOOE'OO 0 35COE»01 o 137SEI0I -0 25O0E<O1 

VARIABLES Al L. J 

PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-CUS1ME W-CUSINE X Y 7 

1 0. 131OE*02 0.9E24EtQ2 0 4424t+00 0 1499E.02 0 10OOEt01 0. OOOOE iOO 0. II97E-IB 0 3/bOt+01 O 00O0E*00 0 JSOOFtot 
2 0. 13 lot *02 O.9E24Et02 O 442SEtO0 O 149SE102 O 9997EtOO 0 2S17E-01 0 1196E-IB 0 3750F*OI o 1437EIO0 0 2S0OEI01 
3 0. 1311E»02 O 9625Et02 0 4419E.QO 0 1499E »07 o 99eac'00 0 4934E-0I -0 1 I97E-1B 0 3750CI01 o 2B75EtOO -0 2MX)Et01 
4 0. 1312E+02 0 9626E»02 0 1407E+O0 0 ld99E*02 0 9972EtOO 0 7434F-01 -0 600IE-19 0 37SOFt01 0 43I2E+O0 0 25O0EtOI 
5 0. 1312E1-02 0.962BE+02 0 4393E*O0 0 t498Et02 O 99B2EtOO 0 9B32E-01 O IB80E-20 0 3750E.0I o 57S0EtO0 -0. ■2 500 Et Ol 

6 0. I314EI02 0 9632Et02 0 437BftOO 0 l49«Et02 0 9924E10O 0 1234EtU> O 6030E-19 0 37S0ft0l 0 7 167EtOO -0 25O0EtO1 
7 0. 1316E tQ2 O9G34E.02 0 4360EtOO 0 )498Et02 0 9B92EtOO 0. 1465E+O0 0 OOOOEtOO 0 3750E+01 o 862SE100 0 2500C101 
B 0. 13TBEI02 0 9643Et02 0 4314E+O0 0 )498Et02 0 9B50EtOO 0 173BE tOO 0. OOOOEtOO 0 3750E*01 o lOOSEtOI -0 2SO0Et01 
9 ' 11BEt02 0 9648Et02 0 4240E.OO 0 !492Et02 O 9BO6Et0O 19S9EtOO -0 3I06E-19 0 37S0E.0I 0 llSOEtot -0. 2SO0Et 
0 ■23Et02 0.96E1Et02 0 4177E+O0 0 I49IE.02 O 9748EtOC 3232FIOO 0 3I45E-19 0 3750Et01 o 1294Et0l -0. 2SO0Et 

> 
m 
a o 

00 

ro 



Listing B-6. Continued 

11 323EIQ2     0.9661E+02     0  41761*00     0.I49IE+02     0  97016+0 

VARIABLES   «I   L,   J   " 1. 17 

.242SE*00   -0.31456-19     O.37506+O1      O. 1437E+01   -O.2S0OE 

K PR6SSUHC TEMPERATURE MACH NUMBER TO: rAL PRESS U COSINE V-COS1NE W-COSINE X » z 

1 O.1328E+02 0.96601: +02 0 4194L»00 0. 14996*02 0 1OO0£*0l -0, 4B9BE-1S O.OOOOE'OO 0 .40006*01 0 OOOOE+OO -0, asout'Oi 
1 0.1326E+02 0.9660E+02 0 4I95E+00 0. . 1499E+03 Ö.9997E+0O 0 2512E-01 0 0OOOE»00 0 .40OOE«01 O. ..500E+00 -0. 2500E+O1 
3 0.1329E+02 O.9661E+02 0 4IB9H0O 0. .I499E*02 O.99886*00 0. 4920E-OI 0 OO0OE»0O O .40006+01 O 30006*00 -0 25OOE+01 
4 0.1329E+02 O.9663E*02 O.4178E*0O 0 1499E«02 O.99726+00 0 .741 IE-01 O.OOOOEtOO 0 .4000E101 O 4500E+00 -0 25O0E+01 
5 0. 133OE»02 0.966SE+02 O 4 1G5EI0O 0. 1499EI02 0 99i26'00 0 9790E-01 0 0000E«00 O .4OO0E+O1 0 60006+00 -0 3S00E«0t 
6 0. 1332E+03 0.9668E+02 0 4 151E+00 0 14996+02 0 9924E+OÖ 0, . 1227E<00 O.OOOOEtOO O 4OO0E+Q1 O 750OE»OO 0 1500E+01 
7 0 1333E+02 0.9671E+02 04I29E+O0 0. 149BE+C2 0.9893E+O0 0 1459E+00 o.oooOE+00 0 .4000E+01 0 BOOOE+00 -o .25006+01 
a 0 1335E+02 0.9679E+02 0 40811+00 0. 14976*02 0 985IE+00 0. 1720CO0 0 OOOOE'OO O .4000E+01 0 10S0E+O1 -o 3500E+01 
9 0.1336E+02 0.9684E+02 0 40O9E+OO 0, .I492F.+02 0 9S07E+00 0 .1954E+00 0 00O0E*O0 0 ,400OE»O1 0, .12O0E+01 -0. asooE+oi 
10 0 1339E»02 0.96956+02 0 39S(SE<00 0 1492E*02 0 975OE*00 0 2223EtOO O.0O00£»O0 0 .40O0E+O1 0. 1350E+OI -0 2S0OEI0I 
1 1 0.t339E*02 0.969SE+02 0 3955E»00 0. 1492E»02 0.870 IE»00 0 342SE«00 O.OOOOEiOO 0 .40006+01 0 I50OE+O1 -0 2S0OE+0I 

VARIABLES AT L. J ■    1. 18 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE W-COSINE )! i z 

1 0. 1343E+02 0.9691E+02 0 3990E1OO o I499E»02 0 1000E40I -0 4B95E-1S 0.00COE»00 0 . 42S0E+OI 0 OOOOE+OO -0 25O0EI01 
7 0 1343t+03 0 969 IE+02 o ss-m+no 0 1499E+02 0.9997E+00 0. 3439t 01 0. OOOOE »00 0 4250E+01 0 1S62E+00 -0 2SO06+OI 
3 0 I344E+02 0.96926+02 O.J9B6E+0O 0. 14996+02 0 99B8E+00 0 48BOF-01 0 OOOOE »00 0 42SOt»0l 0 3125E+00 -o. .25006+01 
4 0 1344E*02 O 9694E»Ö2 0 39J5E»00 0. 14996*02 0 1973E+00 0. 73SIE-01 0.OO00E»00 o 42506+01 0. 46876+00 ■0 25006+01 
5 O 1345E+02 O.9695E+02 0 3963E+00 0 1499E+02 0 9953E»00 0 9710E-01 O.OOOOE'OO o 43506*01 0 B2S0E+OO •o 25006+01 
6 0.1347E>02 0 9699E+02 0 394SE»00 0 I499E»02 0 992GE»00 0 I2I7E»00 O OOO0E»00 o 4250E +OI 0 7B12E+00 -o 250OE+0I 
7 0 13476*02 0 97O2E+02 0 3923E+00 0 149BE+02 0 9B94FtOO 0 1450E*OO 0 1212E-1B 0 425ÜEi01 0 9375E+00 -0 2500E+OI 
R 0 135OE+02 0.9710E+02 0 3B/2E»00 0 1497E+02 0 9B53E»O0 0. l7l1EtOO O. OOOOE »00 0 42SOF+OI 0 1094E+01 -0 2SOO6<01 
9 0 135OE+02 0.97146*02 O.3S03E+OO 0 I492E+02 0 9B09E»00 0 l947E«0O 0.2497E-I8 0. 42SOL+01 0. 1250E+01 -0 2500E+01 
10 0 I354E+02 0 97246+03 0 37b6EiOO 0. 1492E+02 0 9rS2E>00 o 22I5E+00 0.630BE-1« 0 4250F+01 0 I40E6+O1 0 95006*01 
11 0 135-1 Et 02 0.9724E+02 0 373Sfc*00 0 I492E+02 0 9701E+00 0. 242SE*00 0 6309E-19 0. 42SOE+01 o. .1562E+01 -0. 25O0E+01 

VARIABLES AT L. J ■=    1. 19 

K PRESSURE TEMPERATURE MACH MUMBER TOTAL PRESS U-COSIKIE V-COSINE W COSINE X Y 7 

1 O I356E+0? 0.97I8E+02 0 3BI0E+OO 0 1499E»02 0 1000Et01 0. OOOOE+OO 0 OOOOE »00 o 4SO06+O1 0 OOOOE+OO ■o 2500E+OI 
2 0 !3'j6Et02 0 97iat*oa 0 3RI1E+00 0 1499E+02 0 9997E*00 0. 2439E 01 0 OOOOE»00 0 4hOOE»01 0 I625E+00 -o 25O0E+01 
3 0.13S6E+02 0 97 19E+02 0 3B06E+00 0 1499E+02 0 99B9E»00 0 4793E-01 0 23B9E-1B 0 4S00F+O1 0. 3250E+OO -0 J'JOOEIOI 
4 0 1357E»02 0 97 20E+02 0 3796E<00 0 14996*02 0 9374E»00 0 7224E 01 0 OOOOE »00 0 4500E+OI o 487SE+00 -0 2 500E+01 
5 0 135SE+02 0-97226+02 0 3783E+O0 0 1499E+02 0.9954E*00 0 9556E-01 0 OOOOE»OO 0 4500E+OI 0 6500E»00 -0 3bOOE)01 
6 0 13606»02 0 9726E+02 0 376BE»00 0 14996*02 0 992Bt*00 0. I200E<00 0 OOO0E»O0 0 4500C ■ 01 0 B12SE+00 -o 25O0E+O1 
7 0. 1360E+O2 0.97295+02 0 3739E+O0 0 149BE+02 0 9B96E+00 0 (436E»0O 0 OOOOE »00 0 45001*01 0. 97506 100 -o 2bO06»O1 
8 0 13G3E>02 0.973GE+O2 0 3GS5COO 0 1497EI02 0 9B5SE»00 0 1B97E100 0 OOOOE100 0 4500E»Ol 0 I137E+01 -0 25006*01 
9 0. 1363E1-Q2 0 974 16+02 0 36196+00 o 14936*02 0 98 11E»00 o 1936F*00 0.15646-19 0 45O0F+O1 0. I300E+OI -o JüOOC'OI 
10 0 I3B7E102 0 9750E+02 0 3b/BEl0O 0 1493EI02 0 97S4E«00 0 220BE<00 0 OOOOE«OO 0 4600E»01 o 1463E+OI -0 25O0E«0l 
1 1 0 1367E+02 0 97506+O2 0 3575E+00 0 1493E+02 0 9701E»0O 0 242SF+(M> 0 OOOOE»00 0 450OE+O1 o 162SE10I -0 ?!>00E ■ 0 1 

VARIABLES AT L. J ■     1. 70 

K PRESSURE TEMPERATURE MACH MUMBER TOTAL PRESS U-C05IN6 V-CQSIfJC W-COSINE X V Z 

1 0 I3S7E+02 0.974O6+02 0 305 IE»00 0 1499E102 0 1O0OE»01 -0 48B0C 16 0 9S3IE-1B o. 4750E1-01 0 OOOOE +00 -o 2500E+01 
2 0. 136»Ei 02 0 9740E«02 0 aBüJHOO 0 1499E*02 O.9997E+00 0 237BE-01 0 952BE-18 o 47D0E+OI 0 1687E100 -o 26O0E >0I 
3 0.1367F+02 0 974 1E+02 O 3646E+00 0 14996*02 0 99B9E»00 0 4670E-01 0 OOOOE»00 0 4750E+OI o 337SE+00 0. 2500F+01 
4 0.1366E-02 0 97436*02 0 36J5t»00 0. 14996*02 0 9*»7üE*00 0 7043t 01 0 000OE»0O 0 47bOE»01 0. S062E+OO -0 2 500C»01 
5 0 1369F+02 0 9744E+02 0 362 IE +00 0 1499E+05 0.99S6E»00 0 9338E-01 0 OOOOE»00 o 475OE»0l 0 67506+00 -0. 25O0F+01 
6 0. 13716*02 0 9748E+02 0 3b»2E»00 0. 1499E+02 0 9930E+00 0. H/BEiOO 0.0OO0E»00 0. 475OEI01 0 B437E+00 -0 25O0EiOt 
7 0 1372F+02 0 9751E+02 O 3569E+00 o I49BE+OJ O 9899E+00 0 14ISE+00 o OOOOE»oo 0 47506+01 0 10I2E+OI 0 25006+01 
S 0 1374E+02 0 9T59E*02 0 3512EIOO 0 1496E>02 0 9BBBt+00 0 1S79Ei0O 0 OOOOE «00 0. 4I5OEI01 0 I18IE+01 -0 2500E+01 
9 0.1375F+02 0.9764E»02 0 3449E+O0 0. I492E+02 0.98I4E+OO o 1921E+00 0 OOOOE»00 0. 47506+01 O. I350E+01 -0 2500£»01 
10 0 I378E+02 0 9773E+02 0 34ObEi00 0. 14936*02 0 <i7B6E<00 o 2196E»00 0 OOOOE«00 0 47bOE«01 O 15I9E+01 -0 2500E»OI 
11 0. 13786*02 0.977JE»02 O.3-1O6F+0O o I4U36+02 0 9701E+00 o 742bEtOO 0 OOOOE»00 0 47SOE+01 o 16B7E+0I 0 25OOE»01 

o 
o 
31 
Cc 



VARIABLES   »T   L.   J 

Listing B-6. Continued 

$ 

K PRESSURE lEWPfcHAfUHE MACH   NUMBER TDTAL   PRESS U-C0S1ME V '-COSINE W-COSINE n. 1 z 

1 0 137+36 »02 0   97596+02 O.3SI1E+O0 0. H93E+02 0   IOOOE'01 0. OOOOE+00 0.0OO0E<0O 0. BOOOE+01 O. OO00E1O0 -0. 2500E+0» 

2 0 1376E'02 0.9759E+02 O. 3511E+O0 0. 1499E+OJ 0.9997E+O0 0. 23O2E-0I 0   OOOOE+OO 0. 5000E+01 0 17 30E+OO -0. 2SOOE+OI 

3 0. 1377E+02 0.976IE+02 0.3505E+O0 0. 14S9E+OJ O.9990E+O0 0. 4487E-OI 0.OOOOE+00 0. SOOOE + 01 0. 3 500C+00 -0. 2500E+01 

4 0. 137BE+02 0   97636+02 O.3493E+O0 0. 1499E«0i 0.9977E+OO 0 6735E-OI 0.OOOOE+00 0. 5OO0E+01 0 32 306+00 -0. 2SO0E+01 

5 0. 1379E+02 O.9764E+02 0. 3476E+0O 0. 1499E+02 0.996QE+00 0. 894BE-01 0.OOOOE+00 0.5OC0E+0I 0, 7000E+00 -0. 2500E+01 

6 0. 133 IE>02 O.9768E+02 0.3453E+00 0. I499E+02 0.993BE too 0. 1«34E+00 o.ooooE+00 0. 300OE+01 0 875OE+00 -0 2500E+O1 

7 0. 13S2E+02 0.9772E+02 0.3 415E+00 0. 149BE+02 0.99O6E+O0 0, I3B9E+00 O. OOOOE+00 0. 5OO0E+0« 0. 10SOE+01 -O. 2S0OE+O1 

B 0. 1384E+02 0.9780E+02 0   3355E+0O 0. 1497E"02 0.9885E+00 0. I636E+00 -O  2473E-IB 0. bOOOE+OI 0. 1225E+0I -0. 2500E+01 

9 0. 13856+02 0.97BSE+02 0    32936tOO 0. 14936*02 0. 9S2 IE+O0 0. I886E+00 o ooooE+oo 0. 5000E+01 0. I400E+OI -0. 2S00E+01 

10 0. 13BBE+02 O   979b6+02 0   3251E+00 0. 1494E+0I 0 9761E+0O 0. 2175E*O0 o.ooooe+oo 0. SOOOE +01 0. IS7SE+01 -0 250OE+O1 

1 1 0. 1389E+02 0.9795E+02 0.3 2SOE+O0 0. I494E+02 0   97O1E+0O 0. 24256+00 O.OOOOE+OO 0. SOOOE+01 0. 17SOE+01 -0. 2500E+01 

VARIABLES   AT L.    J   -            1 . 22 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL    PRFSS UCOSINE V-COSINE W  COSINE X ¥ Z 

1 0. 1385E+02 O 9776E-+02 0   33S9E+00 0. 14996+0! 0.1000E+OI -0. 4B40E-15 O. OOOOE+00 0. 52SOE+01 0. OOOOE+OO -o. 250OE+01 

2 0. 13856-02 0.9776EI02 0.3389E+00 0 1499E+02 0   999BE+00 0. 2217E-01 0  OOOOE'OO 0 52SOE+OI 0 1B12E+00 -0 2 5OOE+01 

3 0. 13356*02 0.9JT7E+02 O.3384E+O0 0. 1499E+02 0.9991E+OO 0. 4223E-01 -0.94636 - IB 0 S250E+01 0 3625E+0O 0. 2500E+01 
4 0 I386E+02 O  97T9E+02 0.33S9E+00 0. 1499E+02 0   99B0E+QO o 6373E    0 1 O.OOOOE+OO 0 52SOE+OI 0. 5437E100 -0. 2 500E+01 

5 0. 1387E+02 O.97B1E+02 0.3347E+00 0. 1499E+02 0.9964E+OO o. B4B3E-01 O.OOOOE+OO 0. S250E+01 0 72bOE+00 -0. 25OOE+01 

S 0. I289E+02 0.97BSE102 0.3316E+00 0 1499E+02 0.994IE+00 O lOBIE+OO O.OOOOE+OO 0. 52S0E.O1 0. B062E+0O -0. 2500E+0I 
7 0. 1390E+02 0.97B9E+02 0   32716-00 0 H97E+02 O.9914E+0O 0 I3I1E+00 O.OOOOE+OO 0. B2S0E+0I 0. I0B7E+01 -0. 2500E+01 

8 0 1393E+Q2 O.9/98E+02 0   3202E*0O 0 149S6+02 O.B874E+0O o 1SB2E100 O.OOOOE+OO 0 52S0E+OI o 1269E+01 0 2SO0E+O1 

9 0 1394E-02 O  9B02E*02 0   3136E+00 0. 1492F+03 0.9S30E+0O 0. 1B3S6 tOO 0  OOOOE+00 0 52S0E>01 0. U50E+0I -0. 25O0E+OI 

10 0 139BE+02 0   98126+02 O   30B7EtOO 0. I493E402 0  9766E+00 0. JISOEiOO 0  OOOOE+OO 0 52SO£+01 0 1E31E+01 -0. 25OOE+01 

1 1 0. 139BE+02 0.9BI2E+02 0   30BGE+00 0. I493E+02 O.9701E+0O 0. 242SE*00 0  OOOOE+OO a S250E+01 0. , I812E+01 -0. 2SOOE+01 

VARIABLES   AT L,   li   -             1. 23 

K PRES5URE TEMPERATURE MACH   NUMBER TOTAL   PRESS U-CUSINE VCOSINE V   COSINE X y Z 

! 0. 1392E+02 0  9790E+02 0.3283E+OO 0. 1499F+02 0. 1000E+OI 0. OOOOE+00 0.OOOOE+00 0 . 59006*01 o OOOOEIOO -0 25O0E+01 

2 0 1392E+02 O.979OE+02 0.3284E »00 0. 15OOE102 0   9998E+O0 0 2059E   01 0   OOOOE+00 0 .55O0E+01 0 187SE+O0 -0 .2S00E+01 

a 0. 13926*02 0.91916*02 0   3279E+00 0. iaoot+02 0.9S92E*00 0 3906E-OI O.OOOOE+OO o .55O0E+01 0 3750E+00 -0 .2SO0E+O1 

4 0. 1393E+02 O.9793E+02 0   32606+00 0. 19O0E+02 0.99B2E+O0 0 5919E-01 0   OOOOE+00 a S500E+01 0 S62SE+00 -0 .25006+01 

5 0 13946+03 0.97956+02 0   32346+00 0 1499E+02 O  9969E+00 0 7B49E-01 O.OOOOE+OO 0 S5O0E+0I 0 7S00E+00 -0 25O0E+O1 

E 0. 1397E*02 O.9S0OE+02 0   3196E-00 0. 1499E+02 0.9950E>00 0. rooiE+oo O.OOOOE+OO 0 .5SO0E+0I 0 937SE+O0 -0 2S00E+O1 

7 0 1398E+02 O.9B0SE+O2 0   3142E+0O 0. 1497E+02 0  9927E+O0 0 1210E+00 O.OOOOE+OO 0 5SU0E+O1 0 .1129E+OI -0 2500E+O1 
a 0 1402E+02 0  981 BE+02 0   3O646+0O 0. 149SE+02 O.9891E+O0 0. , 1470E*00 O.OOOOE+OO 0 .5S00E+01 0 1312E+01 -0 2500E+O1 

9 0. I4036»02 0   962 IE'02 0   29926'OQ 0. 14936*02 0  9852E+00 0 1T14E»00 O.OOOOE+OO 0 55O0E1OI o 1500ttOt -0 , 2500E+01 

10 0 14096*02 0.9B3SE+D2 0   2934E+00 0. 149SF+02 0  97836+O0 0. 307S6+00 O.OOOOE+OO 0 55006+01 0 1687E>Q1 -0 25O0E+O1 
11 O 1409E+02 O   9B35E+02 0   2932E+00 0. 1496E+02 0   9701E'O0 0 2425E+0O 0  OOOOE+OO 0 55O0E+0I 0 1S75E+0I -0 2S0OE+O1 

VARIABLES AT L.   0   =            1. 24 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL     PRESS U-C0S1HE V-CQSlNb V-COSLHE X I Z 

1 0 I397E+Ü2 0   980IE+O2 0.3190E+OO 0 14996*02 0.1000E+01 0 3396E-<!> 0   I864E-I7 o 5750E+0I 0 OOOOE+OO -0 .2SO0E+OI 

2 0. I397E+02 0   9B01E+02 0   3192E+0O 0 1499E<02 0.999BE*00 0 1826E   01 0.I863E-17 o 5750HOI 0 1937E+00 0 .250OE+01 
3 0 1398E+02 0.9802E+02 0   3IB76+O0 0 15001+03 0   99946+0O 0. 3b90fc-!JI O  OOOOE+OO 0 57506+0 1 0 3B75E+00 -0 .25O0E+0I 
4 o I399E+02 0   9B04E+02 0   3 166E+0O 0 15O0E+02 O.9985E+00 0. 5475E-01 0   1877E-I7 o .5750E+01 0 3S.12E+O0 -0 2500E+01 
5 0 UOOEiOl 0.9B07E+02 0   3I37E+0O 0 1499E+02 0.9974E+OO 0 7243E-01 0   23B5E- 18 o 57S0E+01 0 .7750E+00 -0 2B00E+0I 
6 0 14036+02 0.9B13E+O2 0    309* 6 +O0 0 14396+02 0.99i7E*OO o. 921SE-01 -0   9SS1E-18 0 S7S0E+01 0 96B7E+00 -0 2500E+OI 
7 0. . I404E+02 0.9B1BE+02 0  3O3iE«00 0 l49(SEi02 0.9939E+CO 0 11O7E-0O 0   I954E-17 0 5750E<01 0 1162E+01 -0 .2500E+OI 

8 o 14O8E+02 0.9B29E+02 0   2937E+0O 0 149SE+02 0   9908E-OCI 0 1354F+O0 0  OOOOE+00 o S7Ü0E+O1 0 135BE+Ü1 -0 2 50OE tOI 

9 0. 14IOE+02 0.9B34E-02 0.2840E+0O 0. 14916102 0.9B73E+00 0. 1&92E+00 -0   4159E-17 0 5750E+O1 0 1550E+01 -o 2500E+01 
10 0. 14I6E+02 O.9850E+O2 0   273SE+00 0 1492E+02 0   9793E+00 0. 2034E+00 O.OOOOE+OO o 57 50E+0I 0 1I44E+0I -0 2SOOE +01 

11 0 14I7E+02 0   9B50E+02 0   2733E+0O 0. I492E102 0   9701E+00 0. 2423E+00 O.OOOOE + OO 0 57 506 tO1 0 1931E+0I -0 .2500E+OI 

3L6S   AT   1,   J   ■ 

a 
o 
i 
~i 

03 

W 
*i 



Listing B-6. Continued 
K ESSUBE TEMPERATURE MACH   NUMBER TOTAL   PRESS U-C0S1NE t '   COSINE W-COSINE X y z 

1 U   14OIE+02 O  9809E+O3 O  3109E+00 0. I49BE+02 0. IOOOE'01 0. oooot*oo 0.37S6E-17 0 6000E+01 O OOOOE+OO -0 250OE+UI 

2 O.1401E+02 0.9809E+02 0  311lE + OO O 140BE+O2 0.9999E+00 0. 1491E-01 O  37Ü4E-17 0 6OO0EI0I 0 aoooEioo -o jsooEtoi 

3 0  14O2E+02 0.9B1OEI02 0 3103E+0O 0. 149BET02 0  999SE100 0. 31<)5£   01 0 752SE-17 0 6000E+01 0. 4000E+00 -0. 250OE+O1 

4 0    1403L+O2 0.9B13E+O2 0   3083E+0O 0 1499E102 0   693SE>00 0. 4737E-0I O.OOOOE'OO 0 6O0OE<O1 0 eoooE'00 -0. 2SOOE+0I 
5 0.140SE'02 0  9S1EE+02 0   3O05L(O0 0 1499F+02 0.9981E+00 0 B1B2E-01 0  OOOOE'OO 0. 6Q00EI01 0 aoooE+oo -0. 2500EIOI 

6 O.1408EJ02 0  9833F+02 0.3OO9E+O0 0. 1499E'02 0   997OE+0O 0. 7734E-01 O.OOOOE+00 o 60O0E+01 0 1000E+01 -0. 250OE+0I 
7 O   14 10E+O2 0.9829E+02 0   393BE+00 0 1497E+02 0   99B0E+00 0. 8939E-OI -0   39S4E-17 0 60O0FI01 0 12O0E10I -0. 2500E'01 

8 O. 1416£'02 0.9B44E+02 0   2828E+00 0 I497E*03 0.9943E+00 O 107 OF+00 O.OOOOE+00 0 60006+01 0. I400E+01 -0. 2500E+01 

9 O.14IBE+02 0.98SOE+O2 0  3697E+00 0. 1491E+02 0.9933btO0 0 1153E+00 O.OOOOEIOO o. 6O00E•01 0 ieooE'01 -0. ISOOE'Ol 

10 0   14 3OE+02 0.9S77E+02 0.2557E+O0 0. 149TE+02 0   9B9aE*00 0. 1427E+0O O.OOOOF+OO 0 BOOOE+01 o. 1BCK3E+01 -0. 25O0E+O1 

11 0   143 IE «02 0.9877F»02 0   2557E+00 o I497E+02 0   992-TF-tOO 0 12 40E+00 O.OOOOE+00 0 60OOE+O1 o. 2000E<01 ■0 29O0E+O1 

VARIABLES  AT L.   J   •           1. 26 

K PRESSURE TEMPbRAIUflE MACH   NUMBER I0TAL   PRESS U-COSINE V-COSINE V-COSINE X V z 

1 0   14O4E'02 O  981'jE+02 0.3046E+00 U. 1497C102 0   1000E+01 0, O000E+(X> O.OOOOE+OO 0 625OE+0 1 t) ooooE+oo -0 2500E+O1 

2 0   1404E+02 O.9*ISE»02 0   3047E«00 0 H9BF+02 0  9999E+00 O 1 I35E   01 O OOOOEtOO 0 62ÜOEJ0I 0 2000t• 00 -0 25O0E+0I 

3 0   I405E*02 O   9S1fiE*02 O  3036 E -»00 0 I497E102 0. 9B97E+00 0 24E6E-01 0.3778E-17 0 6250E+01 n «OOOE+OO 0 250OE+O1 

4 0. 1406E+02 O   9819E+02 0   3023E4OO O 149RE+02 0   9993E»00 0 3705E-01 0  OOOOE'OO 0 62SOE>Ol o 60OOL+O0 -0. 250OE+OI 

5 0   14Q6E+02 0   9B22E<02 0   3002E«OO 0. I499E+0? 0   99B9E'O0 0 4679E-0I 0  OOOOF+OO 0 6250E+O1 0 80OOE+0O -0 2SOOE+0I 

6 0    141IE«02 0.9B30E*O? 0   2965E'O0 0 1500b+02 0.9984£«00 0 5665E-01 -0.I927E-17 0 6 250E"0I 0 10O0EI01 0 2SO0E'01 
7 0. 1414E+02 0.98J6E1-O2 0  2901t*00 0 149riF «02 O.9981EfO0 0 G135E  01 -0   1066E-17 0 62SOE+OI 0 I200E+01 -0. 2S00E+O1 

8 0. 1419E>02 0   98S1E+OJ 0  2806E+00 0. 1499E'02 0   997BE<00 0. 6951E01 0  OOOOE+OO 0 62SOE+0I 0 I400E+OI -0. 2500E+01 
9 O   1421E+02 O.9fl57E+02 0   2691£*00 0 1435F+02 0   99B1E.0O o CI8SE-01 0   B442E-17 0 62SOt*01 0 IHOOb+OI -0 2500E+01 

10 0. 1432E+02 0.9HB2E+02 0   2619E+00 0. 1302E+02 0   9993E»00 o S791F-01 0  OOOOE+OO 0 6250E+01 () idooE+oi -0 2S00E+01 

1 1 O   1433E1-02 0   98B2E+02 0   2615E+00 0 1502F+02 0    I000E+01 0, 5525C   15 0.OOOOE+OO 0 6250E+01 o 2000E+01 -0 2500E+OI 

VARIABLES   AT L.    J   -            1. 27 

K PRESSURE TEMPERATIIRF MACH   NUMBER TOIAL   PHESS U   COSINE V-COSINE W-COSINE X V Z 

1 0   IAOSE'02 0  9B19F+02 I). 3002E '00 0. 1497EI02 0  100OE*01 0 OOOOE»-00 0  OOOOE+OO 0 .GSOOE+01 O.OOOOE+00 -0 2B00E»01 

2 0   1406E+02 0.9819E'02 0   3OO2E+0O 0 1497E+07 0   1000E«01 0 9144E-02 0  OOOOF+OO 0 .65O0F+O1 0 2000E+0Q -0 2SO0E+O1 
3 0.1407E+02 0.982OE+O? O.2992E«0O 0 149/t*02 0  9998Ef00 0 1B53E-01 -0   I914E-17 0 esooE+ot 0 4OO0C0O -0 2 50COO! 
4 0   140BE+02 O 9BJ3E+02 0   29B6E+CO 0 1498E+02 0  9996E»00 0 :>63!>£-0> 0   OOOOE+OO 0 6500E+01 0 60O0E+O0 -0 2500E+01 

5 0   1409E+02 0.9B2SE+02 0   29T3E+00 0 149Bb<02 0   9998EC0O 0 3284E-01 O 00O0E10O 0 6SOOE101 0 BOOOE'OO -o 2SOOE'0> 
S 0. 1412E+02 O.9B3IEiQ2 O 2945E+00 0 1499E+02 0   9992E100 0 39IDE   01 O  4B49E- IB 0 6500F+OI 0 10O0E+01 -0 2SOOE+0I 
7 0. 1413E'02 0  9S1SE+02 a   2B9IE+00 0 149BE+02 0   9991E«O0 0 4161F-01 O  3948E-17 0 6S0OE»O1 0 120UC01 -o 2SO0EI01 

a 0.14ITE+02 0.aS45Et02 0   2Bl0E'OO 0 I4Q7F+02 0   9989E1-O0 0 4G06E-01 0  OOOOElOO 0 65QOE'01 0 1400F+OI -0 25O0E+O1 

9 0   1417E+02 0.9B49t*02 0   2743E+00 o. I493E'02 O.9992E«O0 0 39O0F-O1 -0   1661E-16 0 650OE+O1 0 I6O0E101 -0 25O0E'O1 

10 0   I421E+02 0.9859E+O2 0   2739E'O0 0 IJ97E«02 0.9996E+00 0 2676E-01 o ooooE'oo 0 eaooEtoi 0 1800E+OI •0 2500E+O1 

1 1 0   1421E+02 0  9Bb9E'02 0  2736E'00 0 1497E'02 0   IOOOE*01 0 26S8t- lb 0 OOOOE+OO 0 65OOE+01 0 2000E+01 -0 2500E+01 

VARIABLES   Al L.   J   -            1. 2B 

K PRESSURE UMPERATURE MACH  NUMSER TOTAL   PBFSS U-CDSINE V-CUS1NE W-COSINE X V Z 

1 0.14QBE+02 0.9824E+02 0   2976E'00 0, 149RF+02 0   iO0OE*OI 0 OOOOCiOO 0   O000E«OO 0 67S0b+01 0 ooooE+oo -o 2SO0E+01 
2 0   I40SE+O2 0   9S23fc*02 0.2974E+0O O, I497E102 0.1000C«0I 0 7764E-02 0   OOOOE+OO 0 075OE*OI 0 2O0OEI00 0 2SO0E101 
3 0.1403E+02 0.93S5E+OJ 0   296BE'00 O !40f!F 10? 0  9999E»00 0 121BC   01 -0   7708b-17 0 67S0F+O1 0 40O0E+O0 -o 2500E+01 
4 0.1410E+02 0   9B2&EI02 0   2966E+00 0 1499E'02 0   <)199t»00 0. 169OE-0I 0   OOOOE+OO 0 675OE+01 0 CiOOOC'OO -0 25O0E<01 
5 0. 1411E+02 0.9829E+O2 0   2954EI00 0 1491F+n2 0   9998E<00 0. ,194SE   01 0   OOOOE'OO 0 6750b+UI 0 8000F+00 -0 2500E+01 
E 0   U13E + 02 0.9833b »02 0    3928H0O 0. 1499O02 O  99D7E«O0 0 2317F-01 0   I949E-I7 0 6750E101 0 IOOOE'01 0 . 2500E'O1 

7 0   1414E+02 0.9B37E+02 0   2977EI0O 0 1497F-103 0  9997E-100 0 2441E   01 0   793IE-I7 0 67S0E+OI 0 I200E+01 ■0 2500E+01 
E 0   1416E+02 0  9B44D02 0  2B14E<00 0 149SE.02 O  9996 E-< 00 0 2709F-01 0 OOOOE+OO 0 675OE+01 n 1400E»01 -o 2500E'01 
3 0   1417E+02 0   9848E+07 0   2763EtOO 0 1494E+02 0  9998E<00 0 2112E   01 ■0   3399E-16 o 6750b'01 0 1600F+O1 0 250OE+OI 

10 0   1420E+02 0-9fib<il<02 0.2 7 6af~«O0 0 1498E»02 0   9999E»OO o 1279F-01 O  OOOOE+OO o 67 50E+01 o 1BOOE +01 0 2S00E-IOI 
1 1 0   1420E-02 O.9S5Sri02 0  276SE+00 0 1497E<02 0   1000E+01 0. 1316E-IS 0  nOOOE'OO 0 ,67S0E'01 0 2000E+O1 -o 2SOOE'OI 

VARIABLES   AT L,   d   ■            1. 29 

K PRESSURE TEMPFRA1URE MACH   NUMBER 101 4L   PRESS U-COSINE V-COSINF «-CÜ5INE X V Z 

o n 

02 

Is) 
f+ 



Listing B-6. Continued 

1 0.14 IDE+02 
2 0.14 1OE+O2 
3 0. 141 |E>02 
4 O   1411E+02 
5 O. I412E+02 
E O.I413E+02 
T 0.I413E+02 
8 O.1414E+02 
9 0. I414E+02 

10 0   1416E+02 
11 O   141CE<02 

0.9B2BE+02 
O  9837F+02 
0.9829E+02 
0 9a!9tto: 
o,aa30U'O2 
0.9833E<02 
0.9B3bfc+02 
O.9B40E+O2 
O 98436*02 
0.9848E+02 
0.9848Et02 

0 296bE»O0 
Q. 29Ö3E >Q0 
0 2963E+00 

29GI£»00 
2948E+00 
2920E+O0 
2870E»00 
28 16E+00 
27B0E+O0 
27 93 E «00 
2790E+OO 

1499E+02 
1499E+02 
1500E»02 
1500E+02 
ISOOEto2 
1499E+02 
I49BF+02 

0. I494E402 
O.I492E+03 
0 1495EI02 
O 1495E+Q2 

lOOOE'OI 
IOOOE+01 
IOOOE+01 
10O0E+O1 
9999E+00 
9999E«00 
9999E+OÜ 
9999 E »OO 
9999E+00 

O,IOOOE+01 
O lOOOE'OI 

0.OOOOE+OO 
Q G539E 02 
0 T3QEE-U2 
O.99O1E-03 
0 I074E 01 
O I324E-01 
0. I4I8E 01 
O. 1593E-OI 
O. I153£-Ol 
O 743SE-02 
0 6536E-I6 

O.OOOOE+OO 
O OOOOE+OO 
-O 1542E-16 
0 OOOOE+OO 
O OOOOE+OO 
O 3909E-17 
0.7955E-17 
0 OOOOEtOO 
-0.32&3E-16 
0 OOOOE+OO 
O OOOOEtOO 

7OO0E+0I 
7000E>01 
7OO0E+01 
7000E+01 
7000001 
7000F+01 
7OOOE+01 
70OOE+OI 

0.7O00E+0I 
O 7OO0E+01 
0.70O0E+01 

O OOOOE'OO 
0.2000E+OO 
O 4OOOE+0O 
0.6OO0E+00 
0 BOOOE+OO 
a loooEtoi 
o. i2ooe»oi 
O I4O01-+O1 
O 1GO0E+O1 
O. I8D0E+01 
O 2OO0E tOI 

•0 3SQOE401 
0.250OE+O1 
-O.25O0E+O1 
-O 250OE+0I 
•0.25OOE+OI 
-O 250OE+0I 
-0.2SOOE+01 
-0.2500E+D1 
-O 2500E+01 
-O.25O0E+01 
-0 J500E+01 

VARIABLES AT l , 1 . 30 

PRESSURE  TEMPERA1UKE MACH NUMBER TOTAL PRESS   U-CD51NE 

1 0.I412E+O2 
2 0 1412E+02 
3 0 I412E+02 
4 0 1412E+02 
5 O 1413E+02 
6 O I4 13E+02 
7 0 14 I3E+02 
8 0 14I4E+02 
9 0 14 14E'02 

10 0.1415E»02 
11 0.1414E+02 

0.9B31C»02 
O.9830E+03 
0.9832E«02 
O.083 1E+O3 
O 9fl32E"02 
0.9833F+02 
0.9835E+02 
0.9339t«Oi 
0.9341F+02 
O 9844E402 
O 9844L+02 

Z9SSE+O0 
2956E+O0 
296 IE+00 
295BE+00 
2943E+00 
29l3E«O0 

0.7B5SE+00 
0 2BI8E+00 
O 2T90E+OO 
O 3BO3E+O0 
O 28OIE+0O 

O. 150OE+O2 
0 150OE+O2 
O 1!>01t+02 
0.I501E+02 
O 15O0E+02 
O.I499E+02 
O.14SGE»02 
O I494F«02 
0.I492E*02 
0 1494E+02 
O I494f*03 

0 IOOOE»01 
O.IOOOE+01 
0. lOOOE'OI 
O I0O0E+0I 
O lOOOEtOI 
O.10O0E+01 
0 IOOOE+01 
0 tOOOE+01 
0 1000E+01 
0.lOOOEtOI 
O IOOOE+01 

V   COSINE 

O. OOOOE+OO 
O 4 M7E 02 

444IE-03 
.G360E 02 
6835F 02 
BC2&E02 
9153E-Q2 

.4677E-03 

.6124E-02 
4O47E-02 
3258E-16 

W-C0S1NE 

O.OOOOEtOO 
O OOOOE+OO 
-0.77I2E-17 
O. OOOOE + OO 
O OOOOE+OO 
O. IB59E- 17 
0 39B4E- 17 
O.OOOOE+OO 
-O 8182E-17. 
O OOOOElOO 
O. OOOOE +O0 

0 7250E+O1 
O 72S0E+0I 
0.7250E+0I 
O 72!>0E<0I 
O. 72SOE+01 
O /250E'01 
0 7250E+O1 
O.725OE+01 
0 72'jOEtOI 
0 7 750E+O1 
0.72SOE+0I 

O. OOOOE+OO 
0 2OOOE+O0 

4000EtOO 
.6O00E+00 
.BOOOE'OO 
IOOOE+01 
I200E-01 
I400E+01 
16OOE+01 
I8O0EIQ1 
2000E+OI 

2500F'OI 
3 50OE*OI 
23O0E+OI 
2500E+01 
250OE+0I 
2S0OE+O1 
250OE+01 
2SO0E+01 
2500E»01 
2S00E+O1 
2SOOE+01 

VARIABLES AT L, J -     1 .    31 

K    PRESSURE  TEMPERATURE MACH NUMBER TOTAL PHESS   U-COSINE 

1 0 1417E+02 
2 0 1413E+02 
3 0.I413E+O2 
4 0.I413E+02 
5 0.I413E+O2 
6 0.14I3E+02 
7 O.14I3E+02 
8 0 I4 13E+02 
9 O.I413E«02 
10 0.I413E+02 
11 0 1414E+02 

0831E+O2 
9832E+02 
9B32E+02 
9833F+02 
9832O02 
9B33E+02 
9B35Et02 
9B39E+U2 
9B41E+02 
9B43E+02 
BB4 3E+03 

2950E+0O 
29S0riQQ 
29S6E+00 
2952E+0O 
2938E+00 
2911E«00 
2BSSE+00 
2027E'OO 
2803E+00 
28I3EIOO 
28I3E+00 

O.1500E+02 
O 1500E402 
O.1501E+03 
0.I501E+02 
O 1DO0E+02 
O 14B8E+02 
0.149GE+02 
0.1494E+03 
O 1493E>02 
O.1493E+02 
O 1493E+02 

0 10O0E+O1 
O 1O00E+O1 
O.100OE+O1 
O 1000E+01 
o loaoEioi 
O. 1000E+01 
O lOOOE'OI 
O.lOOOE+Ol 
O.IOOOE+01 
O IOOOE+01 
O.IOOOE+01 

V-COSINt 

OOOOElOO 
3G9 1E-02 
3611E-02 
B7OOE-02 
6635F 02 
B039E-02 
8133E-02 

0.1412E-O2 
O 397 BE-02 
0 I41BE-02 
0.B1IGE 17 

U-COSINE 

O OOOOF+00 
O OOOOE+OO 
O 3861E- 17 
0.OOOOE+OO 
0.OOOOE«OO 
.1225E-IS 
39BIE-17 
.OOOOE+OO 
I629E-16 
OOOOE+OO 
OOOOE+OO 

O.TbOOE'OI 
O 7900E+01 
0.7900E+01 
O./SO0t«0l 
0.75OOE+01 
O.7500E+01 
O 7500E+01 
O.75O0E«01 
O 7500E+01 
O./SOOEiOl 
O 7000E+01 

o oaoo£+oo 
O 2OOOE+O0 
O 400OE+O0 
O 6000E+00 
0 8000E+00 
O.IOOOE+01 
a.12&OE101 
0 1400F+0I 
O 1600E»0I 
O IBOOf+01 
O 2OO0E«01 

-0.2SOOE<OI 
-Q 2S00E+01 
0 25O0E+01 
-0.2500E+O1 
-0.2500E+O1 
-0.25OOE+O1 
-0 25O0E+OI 
■O 250OE+01 
-O 25OOE+0I 
-O.25OOE»0l 
-0 250OE<01 

VARIABLES AT L, J . 1 , 32 

PRESSURE  TEMPERATURE MACH NUMBER TOTAL PHEiS   U-COSINE 

1 O 14I2E+02 
3 0 14I2E+02 
3 0.14I2E+O2 
4 0. 1412E + 02 
5 0.1413E+02 
6 O   1413E+02 
7 O   1413E+02 
8 O   14 14E+02 
9 0.I414E+02 

10 O   1414E+02 
11 0   I4I4E+02 

0.932BE+O2 
0.9829KO2 
O.9828E+03 
O 9829E<02 
0 9831E+02 
0.9B34C<O2 
0.9B37O02 
O 9B4 2E+OJ 
O.9B45E»02 
O.9B48E+02 
0.9B46E+O2 

2936E+O0 
2937E+00 
2942E+00 
2941E+O0 
293<E*00 
39O9E+O0 
2874E+0O 
284lE+OO 
2823E+O0 
2S3EE+O0 
2827E+00 

0.1439E-02 
0 1499E+02 
0 1500E+02 
O 1500£*02 
0. 1499E+02 
0. I498E+02 
O I497F+02 
O 149SE<02 
O 149bE + C12 
O 1491E+02 
O 1495EI02 

IOOOE+01 
IO00E«O1 

.IOOOE+01 
lOOOE'OI 

.lOOOE+ai 
looaEioi 
1OO0E+01 

.IOOOE+01 
o.IOOOCIOI 
0 IOOOE+01 
O 1000E4O1 

V-COSINE 

OOOOE+OO 
7IO6E-03 
293SE-02 
4872F-02 
.S153E-03 
SBRBE 02 

0.6780E-02 
0 S25BE-02 
0 2705F-02 
-0 6b92E-03 
-O B073E-17 

U-COSINE 

O OOOOE < 00 
0 OOOOE +00 
0.1553E-16 
O OOOOE+0U 
0. OOOOE+OO 
-O I903E-17 
-0.7943E-17 
0 OOOOEtOO 
O 3234E- 16 
O.OOOOE+OO 
O OOOOE+OO 

O 77SOE+01 
O.7T50EtOI 
O. (7S0C01 
0 7750E+01 
0. 77SOE+OI 
O 775OE+01 
O 7750E+01 
0,7750E+01 
0.77SOE+01 
0 7/bOE+OI 
O 7750E+O1 

OOOOE<00 
2O0OF+OO 
4O00E+O0 
EonoE+oo 
aooOE+00 
lOOOE+OI 

0. I200E+OI 
O HOOE'OI 
O 1600E+OI 
O IBOOE+OI 
O  2O00CIO1 

-O 25O0E+01 
-O 25OOE»0l 
-0 2500E«O1 
0.25O0E+0I 
-0 2500E+0I 
O 25O0E+0I 
-0.25O0E+01 
-O 25O0E+01 
0.25O0E+01 
-O 25OOE+01 
■0 2S0OE4OI O 

VARIABLES »r L. J =    1 .   33 

K    PRESSURE  TEMPER«[URL MACH NUMBER TOTAL PRESS 

1 1I3E+03  0 3B37L+02  0 2926E<00  0.14n3F+03 
.13E+02  0.9B36E+02  O 2927E+OQ  O.1S0OE+02 

U-COSINE 

0 10OOE+OI 
0 lOOOEtOl 

V-COSINE 

OOOOE+OO  O OOOOF+OO 
84Obt-03 0   OOOOEtOO 

O BOOOE+OI 
O BOOOE+OI 

0 OOOOFtOO -O 2500E1 
O 2000EtOO -O 2500E* 

CO 



Listing B-ti. Continued 

s 

3 413E•02 0.9B34E+02 0 3526000 0 1499L»02 0 1000E *C 2C64C  02 0 93B6E-03 O. QOOOEtOI 0 40006+00 -O. 50O0E 
4 AI3E*02 0.9B34002 0 2029E-GO 0 10nOE*03 0 10OOE+0 344GE-02 -O 6S45E-03 O BOOUEtOI 0. GOOOEtOO -0 50OOE 
5 U   I413E*02 O  983DEI02 0. 2325E«00 0 1499E+02 0 10O0E<0l 0 3451E-02 -0 23S3E-03 0 8000E*01 0 aoooEtco ■0 SOOOEtOO 
S 0   14 1 JO 02 O  98H4fc+02 O 2909000 0 I498D02 □ 10OOE+01 0 404GE   02 0 I613E-03 0 acooEtoi 0 1000E+01 -o. aoooEioo 
7 0   1413Ct02 O  9B35E*02 0 2BBOE'O0 0 1497E+02 0 10O0E+0I 0, 415BF-02 0. 498BE-03 O a<xx)t>oi 0 1200E+0I -0 SOOOEtOO 
8 0. I413E+02 0   9B38E*02 0 28S1E+00 0 1495002 0 IOOOE'01 0. 4IS9E-02 0 B305E-03 0 aoooEtoi 0 1400E+01 -0. SOOOEtOO 
9 0   1413O02 0.9839E*02 o 2B39E<00 0 1494E+02 0. 1000E*01 0 JR5.3E -02 0 1030E-02 O .Boaot'Oi 0 1600E+OI -0 SOOOEtOO 

10 0   I413£t02 0.9833002 0 2841EtO0 0 1494O03 0 IOOOE'0 1 0 .2874E02 0 IS6IE-02 O 80O0Et01 0 1B00E*Ot -0 SOOOEtOO 
1 1 O   1413E+02 0   983SF «-02 0 2841E-0O 0 1494F*02 0 1O00E*01 0 321SE-1G 0 1SGIE-02 O .HOQUEtOI 0 20OOEt01 -0 SOOOEtOO 

VARIABLES   AT L.    d   =         11. 1 

K PRESSURE TEMPEBAtUHb MACH   NUMBER TOTAL   PRESS U-COSINE V-COSINE V-COSINE X V I 

t 0   1017E»O2 0   89S0E«O2 0 7S60E»00 0. 1SOOE*02 0 1OO0EtO1 0 OO0OE1-00 0 OOOOEtOO 0 OOOOF'OO 0 OOOOEi00 0 OOOOEtOO 
2 0.1017E>02 0   B950O02 O 7GG0EtQ0 0, 15UOC<02 o lOOOEtOI 0 OOUOEl00 0 OOOOEtOO 0 .OOOOEIOO 0 IOOOEt-00 0 OOOOEtOO 
3 0   1017E*O2 0   S950E+02 0 T660EtOO 0 15OOE*02 0 1OO0E*01 0 ■OOOOFtOO 0 00OOE*O0 0 OOOOHOO 0 200OE<OO 0 OOOOEtOO 
A 0.1017E*O2 0   B9S0E+O2 0 76GOE»00 0 15UOH02 0 1000E+01 0 OOUOE'00 0 OOOOEtOO 0 OOOOEiOO 0 3000Et-00 0 00006*00 
5 0   10t7E*O2 0.B95OE+O2 0 766 IEtOO 0 15OOEi02 0 1OOOE-101 0 OOOOE+00 0 OOOOEtOO 0 OOOOEtOO 0 4000C*00 0 00006*00 
6 0.1017E*02 0.6950002 0 7661E >OC o 1BOUEI02 0 tOO0E<01 0 ooooc < oo 0 OOOOEtOO 0 .OOOOEtOO 0. SOOOEtOO 0 00006*00 
7 0   1017E*O2 0    B940F*07 0 7GB1E100 0 1500F+0? 0 tOOOOOl 0 oooot»oo 0 OOOOEtOO 0 •OOOOEtOO 0 GOOOEtOO 0 0OO0E*0O 
a O   1017002 0   8949E*02 0 7G6iEtoO o 15ÜÜO02 0 IOOOEI0I o 00OOE«O0 0 OOOOEtOO 0 • OOOOEtOO 0 7000E+00 0 00006*00 
9 O   '.0I7E*02 0   B949E+02 0 76E1000 0 lbOOE*02 0. IOO0E<U1 0 OCKXll *oo 0 OOOOEtOO 0 .OOOOEtOO 0 80ÜOE+OO 0 0OOOF*0O 

10 O   1017E*O2 0   8949Ei02 O 7G62EtO0 0 1500E»02 0 IOOOE'01 0 OOOOEtOO 0 OOOOEtOO 0 OOOOFtOO 0 9O00E+O0 0 OOOOEiOO 
11 O   10I7E»02 0   S94SE*02 O 7GG2E»O0 0. I50UEIO2 0. loouEmi 0 OOOOEiOO 0 OOOOEtOO O OOOOEtOO o 1000E+01 0 00OOE*0O 

VARIABLES   AT L ,    J   ■         11. 2 

K PRESSURE TEMPERATURE MACH  MUMBER TOTAL   PRESS U-COSINE V   COSINE W-C0S1NE X V z 

1 0   10I7E*02 O.B95OE*02 0 766 IE »00 0 I500E402 0 IOOOE<01 0 OOO0E*OO 0 7850E-07 0 25O0E-100 o 0000E+OO o OOOOEtOO 
2 0. 1017E*02 0   89SOE+02 O 76EIE>00 0 I500lt02 0 1COOE*01 -0 JSäUL  OS 0 54I2E-07 0 iSOOEtOO 0 lOOOEtOO 0 OOOOFtQO 
3 0   1017E*O2 0.8950E+02 O 766IEtOO 0. I500F*0? 0 lOOOE'OI -o 6491F-0S 0 8420E-0' 0 2bO0tt{)0 o 2O00£tO0 0. OOOOE *00 
4 0.10I7E>02 O.S95OEI02 0 766|E»00 0. >5O0E'O2 0 IOOOE'01 -0 9 IB JE   05 0 6442E-07 0 2bOOEtOO o 3000E+00 0 00006*00 
s 0.1017E*0S O-89S0f*0' 0 766IE»00 0 I500F*0J 0 1000E»01 0 1 IBS! -04 0 7219E-07 O 2HO0EtO0 o 400CiE>00 0. OOOOE*00 
6 0.10I7EI02 0.8950002 0 7662E-DO 0. I500r(02 0 IOOOE<01 0 1349E04 0 6363E-07 0 2500c»OO o 5O00E-t-0O 0 00006*00 
7 0   1017E*02 O.S93OF*02 0 7 6G2£'QC 0 IGO0F*0J 0 lOOOEtOI -O 14744-04 o 7230E-07 'Q 2bOU£tOO o GOOOEtOO 0. OOOOEtOO 
B 0.1OI7E*02 0   B950O02 0 7662E»0O 0 l5O0E»02 0 IQOOFtOI 0 1303E-O4 0 64S8E-07 0 2500E*00 o 7OO0E*OO 0 OOtO E* 00 
9 0   1017E*03 O.B990E+02 0 7662E+0O 0 1!i00O02 0 10OOE»O1 -o 1046E-04 0 B439E-07 0 2SOOEtOO 0 SOOOEtOO 0. OOOOE*00 

10 0   I017E»02 0.B950E+02 0 766DE*O0 0 1500E+02 0. 1000E<01 ■o 7B06E-05 0 6433E-07 0, ,ZSOOf+00 0 90O0Et0O o OOOOEtOO 
1 1 0   1O17E+03 0.895OE+O2 0 766 3E+00 0 150(1002 0 1000E*01 -0 bifaat - is 0 187OE-07 0 iSOOEtOO 0 1O0OE+OI 0 OOOOEtOO 

VARIABLES   AT L,  0  ■        11. 3 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS L ICOSINE V-COSINE «-COSINE X 1 I 

1 0   1OI7E*02 0   B950E+O2 0. 7660E+00 0 1500C'02 0 1000E»01 0 OOOOE+OO 0 1427E-06 0 500OE»0O 0 00006*00 0 OOOOEtOO 
2 0.1O17E*02 0   8950£*02 0 7660E*00 0 ISOOt+02 0 1000E + 01 0 32696-04 0 9S21E-07 0 SOOOEtOO 0 lOOOEtOO 0 OOOOE tOO 
3 0   10I7E»02 0   B950E*02 0 7660E<00 0 1SO0E*02 0 10O0E*01 o 7113E-04 o 132 IE-06 0 SOOOE+OO 0 20COE*00 o OOOOE+00 
4 0    IO17E*02 0.B95OE-O2 0 7660E>00 0 I500EI02 0 IOOOE'01 0. 9B2UE-04 0 1 1 12C   06 0 •SOOOEtOO 0. aoooEtoo 0 OOOOEtOO 
3 0   1017E*02 0.B949F+0? 0 7fi6OEtO0 0 150OF*02 0 1000E«01 0 1JO0F-O3 0 1198E-OE 0 &OO0Ft-00 0. 4OO0E*00 0. OOOOEtOO 
6 0   1OI7E*02 0   B949E*02 0 7660E«O0 0 15OOE>02 0 iO00E*Oi 0 I278E-03 0 I083E-06 o 5O00Et-O0 o 5000F*00 0 OOOOE *00 
7 Ü.IOl7fc»02 0.8949L+02 0 76SIE+O0 0 lbOOl+02 0 1O00E+01 0 12l>JL-03 0 120OE-OG o MXX)L'IX1 o GOOOEtOO 0 OOOOEtOO 
a 0   1017Et02 0.8949E*02 0 766 IE «00 0 15006*02 0 1O00E+01 0 1054E-03 0 1I1KE-06 0 5O00f*00 0 70006*00 0 OOOOEtOO 
9 0   IOI7E*02 0  3919003 0 766 IE 100 0 1SO0EI02 0 IOOOE'01 0 /(iSüC-04 0 I326E-OG 0 SOOOEiOO 0 BO00E10O 0. OOOOEtOO 

m 0   1017E*02 O  S949E+02 0 766 1E<O0 0 1GOOF*07 0 1000E»01 0 376SF-04 0 056BE-O7 0 Gooot too 0 9O00t*0O 0. OOOOEtOO 
11 0   1017£f02 0  8949E+02 0 766 IE»00 0 1500E>02 0 1000E*01 0 4937E-18 0 1431E-0G 0 5000E*00 0 lOOOEtOI 0 OOOOF+OO 

VARIABLES   AT L .    d    =■          11, a 

K PRESSURE TEMPERATURE MACK   NUMBER TOTAL   CRESS L l-COSINE V   COSINE W-COSINE •\ y z 

I 0.1018E-02 0  3951E+02 O 765BOOO O 15O0El02 0 IOOOE'01 0 OOOOE'OO 0 1271E-0Ö 0 750OEIO0 0 OOOOEtOO 0 OOOOEtOO 
2 0.I0I8E*02 0.8951E102 0 7G58E*00 0 1500b< 02 0 IO0OE»OI 0 2BB4L-04 o 5784E   07 o JLuoiiai o lOOOEtOO 0 OOOOEl00 
3 0   1U18002 O 8951E+02 0 76S8E100 0 1500Ei02 0 IO0OE rOI 0 6309E-04 0 9201E-07 0 7 50OE1-OO 0 20OOE*OO 0 OOOOE *00 
A 0   1018E'O2 O  8951EI02 0. 76S9E<O0 0 15.00Ei02 o IÜOOOOI 0 8243E  04 o 7693E-07 0 7S0OEIOO 0 30OOE*OO 0 OOOOEtOO 

o 
'-i 
33 
00 
^4 



Listing B-6. Continued 
s 0 iöiet»0J o B9bOFtO? O 7G6It»O0 0 1iQOE>02 0 ICOOEtOI 0 BB3BE •04 Q BS4IE D7 0, 7SOOt<00 0 4OO0£»OQ O 00006+00 
6 0. 10l7£t02 0. 695QEtQ2 0 7602E*OO 0 I501E+03 0 lOOOEtOI 0 8094 E 04 0 7355E 07 O. 7500E*OO 0 5COOEtOO 0.0OO0E>O0 
7 o. 1017EtO2 o 89ä0£t02 0. . 7664EIO0 0 1501E*02 0 tOOOEiOl 0 5809E •04 0 8S48E 07 O 7 50OE+O0 0 GQOOEtOO 0 OOOOtiOO 
a 0. 1017Et02 o 89!>0kt02 0 . 766SE«O0 o 150 IE 102 0. lOOOElOl 0. 3577E 04 0 7729E ■07 O. . 750OE+O0 0, 7000E+00 Q.OQOOttoo 

9 0. IO!7Et02 0 8950E«02 0 7666E100 o !5OlEt02 0 lOOOEtOI 0 1S40E -04 0 931SE -07 0 7500E+O0 O UOOOEtOO 0.OOOOE > 00 

io o. 1ÜIVM02 0 8 950C02 0 7667EtOO 0. I50IE»02 0. IOOOE'01 0 7583E -05 o 5921E -07 0 ,7500E+00 0 900OE*OO O.OOOOEIOO 

11 0 1017Et02 0. 8S50E+02 0 76S7E*00 0, 1501E+02 o lOOOEtOI 0 6I65E - 19 0 12BÜE -0G 0 75O0EtO0 0 . 10O0E+OI 0 OOOOEtOO 

o 

K PRESSURE TEMPERATUKE MACH NUMBES TOTAL PRESS L -COSINE V-COSINE W COSINE X ¥ z 

1 0 I018E*02 0.8952E+O2 0 7651E100 o 1500Et02 0 lOOOEtOI o OOOOE»OO O 3461F-07 0. lOOOEtni 0 UOOOE • CO 0 OOOOEtOO 

2 0. 1Ü1BE «-03 0 S9b2b»02 0 765l£»00 O. 1bOO£i02 0 lOOOEtOI 0.2447E-03 0 5312E-07 O. lOOOEtOI 0 1OO0E*O0 0 OOOOt'OO 
3 0 1013EK32 0 8951E*02 0 76S2E»00 0 1500E+Q2 0 lOOOEtOI 0 H321E-03 -O. 3 WGE-07 0 lOOOE-Ol 0 2OO0E+O0 0 OOOOF+OO 

4 0 10I8E+02 0.8951E102 0 76S4EI0O 0 15O0EtO2 0. lOOOEtOI 0 7440E-03 -0 3638E-07 0 ICOOEtOI o 3OO0E*00 0 OOOOEIOO 

6 0 lOI7E*02 0 B9bOh*ü2 0 JG57E»0O 0. IS>00ttO2 0 IOOOE'01 O 91BOE-03 ■0. 287 IE-07 0 lOOOEtOI 0. 4000E»00 0 ooont too 

e 0 t017£t02 O.B949E*02 0 7G59EtQ0 0. 1419Ft02 o. lOOOEtOI O 99BSE 03 0 3889k-07 0. IOOOEiOI 0 50001*00 0 .OOOOEtOO 
7 0. IOI7E*-02 0 8948EI02 0 7662E10Ü 0. I499E'02 0 IOOOEiOI 0.9993E-03 0 2797E-07 0. I0OOF, tOI 0 SOOOEtOO o OOOOEiOO 
G n. I016E*02 0 B947Et02 0 rSG4E>00 0 1499Et02 0 lOOOEtO! O.S779E-03 -0 34M4E 07 0 IOOOEiOI 0 7OOOE»0O o OOOOEtOO 

9 0 1016EtO2 0-B94EEt02 "> 7F6SFt0O 0 1499Et02 0. IOO0E+OI 0 6S59E-03 -0. 2907E-07 0 lOOOEtOI o aoooE«oo 0 OOOOE'CO 

10 0. 10IGfc*02 O B946t*U2 o ?GG7E*00 o I499£t02 0 IOO0E«Ot 0 2405E-03 -0 503OE-07 0. IOOOEIOI 0 9OO0E<OO 0 O0OOt*O0 
1 1 0 I016E*02 0,B9 46E*02 0 76S7EtO0 0 1499E«02 0 IOOOF+01 0 I975E-17 0 37J5E-07 0 IOOOEiOI 0 lOOOEtOI 0 . OOOOEt00 

VARIABLES AT L, 

« PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L I-C0S1NE V-COSINE W-C05INE X 1 2 

1 0 10206*02 0.8958E+02 0 763IEtOO 0 1b01F*02 0 ICOOEtOI Q. OOOOE-OO -0 I0B9E-0G O I250E t-OI O. OOOOEiOO 0 OOOOE-tOO 
2 o IO20£'U2 0.&95BEtO2 0 7G3IE1CO 0. I50IE«02 0 IOOOEiOI 0 4501E-03 -o. 2O52E-06 0 1250E*0< 0 IOO0E1O0 0 OOOdt+00 
3 0. 1O20E*02 0 B957fc*<)2 0 fS3SE»00 0. 1ÜÜ11*02 0 IOOOL»OI U 9494E-03 -o 2121C OB 0 I2S0E101 0 2000E+00 o O0O0F*00 
4 0. 1O20E*O2 0 B9bbE*02 0 764 1EtOO 0 150IE>02 0. IOOOEt-01 0 I303E-02 0 7052E-0B 0 1290k»Ol U 3CO0E10O 0 OOOOEiOO 

5 0. 10I9E*02 0 B9S4E«U2 0 76S0EI00 o 1b01E<02 o lOOOE'UI 0 1S14E-02 0 2O20E-O6 0 12SOE*01 0 40OOE»OO o OOOOEtOO 
6 0 101BE-U2 O.B9'j2£*<>2 0.7GGOE»00 0 Ii01t*02 0 1O00E+O1 0 I9S3E-02 -o 2074E 06 0 I2S0E101 0 5000£tOO 0 OOOOF+OO 
7 0. l017Et02 0.8949E>02 0.7672E<00 0. I50IE»02 0 10OOE»O1 u 1374E-02 0 1BS9E06 0 I250E*01 0 6OO0E»00 0 OOOOEiOO 
S o. 10I6E*02 0 8947E402 0 7ESSE«00 0. t502E>02 0 IOOOE'01 0. IOI3E-02 0. 2020E-06 0. I2b0fc*(>1 0 7O00E»00 0 OOOOEtOO 

9 o 10ISEt02 0 8345E+02 0 7697£»0O 0 1503E+02 0 1000E»01 0 542tE-03 0 2 I0HF-O5 0 1250E»01 o BOOOE'OQ 0 oooocioo 
10 o. IO)5E«02 0 8943E<02 0 77O5E«O0 o ISO3EI02 o IOOOE*OI 0 I368E-03 0 2090E-06 0 1260E'Ol 0 9000E»00 0 OOOOE MX> 
1 1 0, 1015E*02 0 8943E+02 0 77Q5EtOO o I503E+03 0 1O0OE«O1 0. 9B36E-1B -0. 1 12'Jt-OC 0 l2B0E-t01 o IOOOEiOI 0 ooooEioo 

VARIABLES AT L, J ' 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS I l-COSINC V-COSINE U COSINE X V 7 

1 0 I025E t03 0 3969E102 0 75B4E<0O 0 150 IEi02 0. IOOOEiOI o OOOOEiOO -0 2974E-OE 0 isoostai 0. OOOOEiOO 0 OOOOtiOO 
2 0 1025E*02 0 8989kt02 U 7584EtQO 0. IbOlttQJ 0. lOOOktOI 0 1G2SE-02 -0 38ÜJE 06 0 ISOOEiOl 0 1O0OE10O 0 OOOOEtOO 
3 0 1O24E10J 0.8967Et02 0 7593Et00 0. 1bÜOfct02 0 ICOOEtOI 0 35S5E-02 -0 4744E-06 0. ISOOEtQI 0 ?000EtOO o OOOOEtOO 
4 0. 1023Et03 0.B9C4EI02 0 7G06E10O o 1SU0Et02 0 IOOOEiOI 0 510IE-02 -0 397 2E 06 0 1500EtOI 0 3UOOE100 0 OOOOEtOO 

5 0 1021Et02 0 B9S9Et02 0 7625E»00 0 <5OOEt02 0 lOOOEtOI 0 6526E-02 -o 3139F-06 0 isooEtoi 0 40O0EtO0 0 OOOOEIOO 
6 0. 10ISEt02 0 B952E102 0 7648ElOO 0 I499EI02 0. IOOOEiOI 0 7499E-02 ■0 39036-06 0 1500EtOI 0 SOOOEtoo 0 OOOOEtOO 

7 0 I01SE»02 0 B94bEt02 0 7672EtOO 0 1499k102 0. IOOOE'01 o 8029E-O2 -0 JU9JE OG 0 150OE101 0 fiOOOEiOO 0 OOOOEtOO 
3 0 10l2Et02 0 8936E+02 0 7700EtOO 0 1497Et02 0 lOODE+OI 0 7BGIE-02 0 3HB0F 06 o 1500E»0I 0 70OOEtOO 0.OOOOtiOO 
9 0. 1O09E1O2 O 8930E102 0 7716E»00 0 149GE>02 0 IOOOEiOI 0. 8975E-02 -0. 4I26E 06 o 150OE1OI 0. BOOOE'OO o ooooftoo 

10 0. 1O04EtO2 0 8917FtO? 0 7743EiOO 0 t493Et02 0 lOOOE+OI 0 4S14E-02 -0 371 1 F - 06 o. 150OE to 1 0 BUOOEtOO O.OOOOE'OO 
1 1 0. I004E102 0 B9I7E102 0 7743E100 0. 1493E102 o IOOOEiOI 0 E320E-16 0. 28IBE-06 o 1500E+0I 0 lOOOEtOI 0 OOOOFtoO 

VARIABLES AT L, J -   II 

K PRESSURE TEMPERATURE MACH MUMBER TOIAL PRESS U-COblNt V-COSINE W COSINE *. V £ 

1 0.1037Et02 0 900OEIO2 O 7458E100 0 I5OOE102 0 IOOOEIOI 0 OOOOE•OO 0 49B5E-0G 0 nsoEtoi 0 OOOOE «00 0 OOOOFtOO 

2 0. IO'j;E»02 0 900ObtO2 O 74SBE10O O IMXlfctos 0 ICOOEtOI 0 3S2JE02 -0.b/27£-OG 0 1750E10I 0 lUOOEtOO 0 OOOOEiOO 
3 0 lO36E«02 0 8995Et02 0 7473EtOO 0.150OE102 0 ICOOEtOI 0 78I2E-02 -0 61S2E-06 0 17SOEtOI 0 2000E'00 0 ooook too 
4 0 1033Et02 0.B989E1O2 0 7502E10O 0. tbO0E«02 0 9999btOO O IOB0E-0I -O.S470E 06 0 I7S0E101 0 aoooEtoo 0 OOOOEtOO 
5 030Et02 0 B9B1£t02 0 7537E«oo 0 IS0IEt02 0 9999EtOC 13BIE-01 -0 5331F-0B 0 ITSOFtOI 0 4000E »OO 0 OOOOE' 
6 ]24E>02 0 B96SE4 02 0 7S96EiOO 0. I502C102 0 9999EIÜI 153IE-01 0.52E3E-OG 0. !750Et01 0 SOOOEtOO 0 OOOOF 

> s n 

^i 

ro 
■P. 



Listing B-6. Continued 

7 020E+O2 
8 Ö11E+02 
9 0.10O6EI03 
10 O 9BB1E+0I 
11 0.9BB1E+01 

0.B9S8E1O2 
D B933E+F12 
0   B920E+02 
o aaiSE'ua 
D   BS75E+02 

»AR]ABI ES   tTL.it- t I . 

O 7651E«ÜÜ 
O 7755E>O0 
O 7S2SE+O0 
0 0O39E+OO 
O   BO39E+O0 

O 1503E+O2 
O. 1504E+Q2 
O.1bO/£+02 
0 1S12E+02 
0.I5 12E'02 

O.9999E«0" 
0.9999E+C». 
O 9999EI00 
O. 10OQE'01 
0 IOOOE'01 

1644E-01 O S514F 06 0 1750E<OI 
1422E-01 -0 SS34E 06 0 1TS0E+0I 

O I3O2E-01 -0.B9B1t-O6 O.ITSOE'OI 
0.1594E-O2 -ö 5O95E-06 0 1750E+01 
0.I543E-I« -0.44I6E-06 0. 17S0E+01 

0 6O00E+O0 0.OOO0E 
0.700OE+O0 O.OOOOt 
o aoooE+oo o ooooEtoo 
O 9000E+00 O.OOOOEiOO 
0 IOOOE+01 0.OOOOE+00 

PKtSSURE  TEMPERATURE WACH NUMBER TOTAL PRESS   U-CUSJNE V COSINE WC0S1NE 

n 

33 

CD 

1 U.1OU1E«02 
2 O 10S1E+02 
3 0.1059E+02 
4 O 10S4E+0? 
5 O 1049E+02 
6 O. 103BE+02 
7 O 1032E+02 
S O. 1OOBE+02 
9 O 10O3E+02 

10 O.9534E+0I 
11 O.9S34F+01 

0 9057Et02 
0.90brt«L>2 
0.9O5IE+02 
0.9O39E>02 
O 9O28Et02 
O.8998E>02 
0.8981E+0? 
O 8919E+02 
O.B902F+02 
O 8773E+02 
O S773E+02 

722SE+O0 
7225E'0O 
7249E+00 
73OOE+0O 
7360E+U0 
7472E+00 
7573E+0O 
77E3E+0O 

0.7S54E-OO 
0 8329E+0O 
O S31-lE + OC 

O 1S02F+O2 
O.1502E+02 
0 1502ti02 
0 1502E+02 
O. 15O4E+02 
O 1503E+02 
O.IS09EI02 
O 1504F+02 
O. 152IEi02 
0 1S03E+02 
O I5OOE+02 

looonoi 
10O0E+O1 
9999EIOO 
9997E+00 
9994E«O0 
9992E+O0 
99S5E+0O 
9983E«00 
»967E+00 
9973E+00 
9923E+0O 

O 6265E-16 
O 7299E-02 

1720E-OI 
24566-01 
3S16E-0I 
4I18E-01 
5SI6F-0I 
5743E-0I 
8I21E-0I 
73O0E-01 
1340E+00 

-O 5226F-06 
0.5797E-06 
-0.6767t-Oü 
-0 6587E-06 
-0.69U2E-06 
-0 60J1E-O6 
-O 69S3E 06 
-0 65S5F06 
-0 6914C 06 
-0 5759E-0E 
0 5394E-06 

O 2OOÜE*01 
0 2000£*01 
0 2000E+01 
0.2OO0E+01 
O 2Ö00E+01 
o aoooE*oi 
O 2OOOE+01 
O 2O0OE+01 
0.2000E+OI 
O 200OE'01 

O OOO0E.00 
O.tOOOC>00 
O 2000E+00 
.3000E+00 
4000E+00 
SOOOE+00 
60QOE+00 
7O00E+0O 
aoooE+oo 
90QOE*OG 

0.2000E+01  O.1OO0E'01 

O OOOOEiOO 
O OOOOE+OO 
O OOOOEtCO 
O.OOOOt+00 
O OOOOE+00 

OOOOEiOO 
OOOOE+00 
OOOOEiOO 
OOOOE+00 
OOOOE'OO 
OOOOF+OO 

VARIABLES AT L. J - 10 

PUtSSURE  TEMPERATURE MACH NUMBER T0TA1 PRESS   U-CUSINE V COSINE w-r.osiMF 

g 

I 0 I09BF.102 
1 O 109BE+02 
3 O I096EI02 
4 O 1Ü9 1E+02 
5 O 10S8E+02 
6 O.I076E«02 
7 0.1073E+02 
6 O.I052E+02 
9 0 10bOE+02 
10 0.1016E>02 
11 0.1O16E+02 

0.9149E+02 
0.9149E+02 
0.9144E+0? 
0.9132£'O2 
0.9124E+02 
0.9097E+O2 
0.9OB9E+02 
0 9039E+02 
0.9039E102 
0 8965F+02 
0  896jr.'02 

68 10E+00 
68 1lE+OO 
68.30EIOO 
687 IE«00 
69IBE+O0 
6995E+00 
7O70E«OO 
7 l63F«0O 
7309E+0O 
7352E+0O 
7336E»0O 

0.I49BI+02 
0.149BE+02 
O 1498t+02 
0 I496F+02 
0. 1498002 
O. 1492E+02 
0 I497E+02 
O 14846102 
O I498E*02 
O 14bbt«02 
O   1433£t02 

O tOOOClOl 
0.9999F*00 
O 9995EtCO 
0 99S9t*O0 
O.9976£*O0 
O.9965E*O0 
0.9937E+O0 
O 992 IEtOO 
O 986 1t+00 
O 984IO00 
O   97OIF+O0 

O.ÖOOOEtOO 
O.1379E-01 
O 326SE-01 

4722E-01 
6869E-01 
B346E-01 
11t7E«00 

.12S4E<00 
16GlE»0O 
I776E*00 
24 2SE+00 

0 3673E-06 
0 3591E-06 
O 6/31E-U0 
O BBS3E-06 
O I0I0E 05 
O 9094t-OO 
O.740BE 06 
Q.üMSt-US 
O 5394E-06 
0 44601-06 
0.45BSE-06 

O 22SOE101 
O JJ50H0I 
O 22SOE10I 
O 22S0E+0I 
0.22SOE«01 
O.22S0E<0l 
O 2250E+O1 
O 22SOE«OI 
O 22SOE«OI 
O 2250E40I 
O  2250E+OI 

O O00OE»00 
O 1062E100 
0 2I2SF<00 
0.3I87E+O0 
O 425OE»O0 
O 5312E*00 
O 637SE«00 
O 7437E*0O 
0 B50OE>OO 
0 9562E»00 
O   I062EIOI 

O OOOOCIOO 
O OOOOt««! 
O  OOOOE'OO 
O.onoottoo 
o ooooE+00 
OOOOEiOO 
OOOOE+00 
OOOOEtOO 
00001-+00 
OOOOEIOO 
OOOOF+OC) 

VARIABLES AT L. 1 1 . 1 1 

PRESSURE  TEMPERATUUE MACH NUMBER TOTAL PRESS   U-COSINE V-CQSINE V COSINE 

1 0.(151E+02 
2 O. MS1E+02 
3 0. I150E+O2 
4 O.1148E+02 
5 O.1148E+02 
6 O.1144E+02 
7 0 114SE+02 
S 0.1I43E+02 
9 0 1144 E+02 
10 0.II49E+02 
11 O I149E+02 

0.9273E<02 
0.9273EI02 
0.9271E+O2 
O.9260EiO2 
O 9267F+02 
0 9261E+02 
0.9263E+02 
0 9260E«02 
0.9269F+02 
O 92B9EI02 
0 9289E+02 

0.6254E+00 
0.6255E+00 
0 6760EIO0 

6269E>00 
62B4E+O0 
6289E+00 
E3I2E+00 
E297EIOO 
E316E+O0 

0.6IO7EIOO 
0 EI05E+OO 

O.149BF+02 
O. 1498t'02 
O 149fE+02 
0 1416E+02 
O.I497EI02 
0 1494E+02 
0.1497E+02 
O 1493E*02 
O 1497E*02 
O.1478E+02 
O.14f«E»02 

I0O0E+O1 
999RF+00 
999ICOO 
99BIE+0O 
9962E+0O 
9942t<(X> 
990BE+0O 
9876F+0O 
9325EI0O 
9765F+0O 
970IEI0O 

0 2476E- 15 
0.IS79E-01 
0 4225E-01 
.6I69E-01 
8680E-01 

.I073E+00 

.1352E+00 
I17IFIO0 
186-lE+OO 

0.2156EIOO 
0 242BE+O0 

I208E-OS 
1050E-OS 
10B6E-0!] 
805 IE-06 
4533E-06 
212IE-06 
334BF-OG 
5483C 06 
6994t-OE 
6076E-06 
7S22L-0G 

0 3SOOt«OI 
O 2S00F+0I 
O 2500EIOI 
0 2500E+OI 
0 2S00E+0I 
O.2500t+01 
0.2S00EIOI 
0.2500E+OI 
O 2500EIOI 
O 2500E+OI 
O 2500EIOI 

0.OOOOEIOO 
n.1I25E'00 
0.2250E+00 
U.2375EIOO 
0 45O0E+O0 
().5625£i00 
0.675OE+O0 
0 7B75E+O0 
0.9OO0E+O0 
O.IU12E+0I 
O H25E+OI 

0 OOOOE+OO 
O OOOOE+OO 
O.OOOOEIOO 
O OOOOF+OO 
0 OOOOE'OO 
0 OOOOF+OO 
0.OOOOEiOO 
O OOOOE+OO 
o.»oooE'OO 
0 OOOOE+00 
O. OOOOE+OO 

VARIAB1ES AT L. J I 1 . 12 

PRESSURE  LEMPlHAluUb MACH NUMBER TOTAL PRESS   U-CDSINE V-COSINE W-CUSINE 

1 0 1199E+02 
2 O 1199E+02 
3 O. M99E+02 
4 O.1139E+07 
5 0.1199E+02 
6 O 120OE+02 
7 O 1202E+02 
8 O. 12O5E+02 

9382E+02 
9382E+02 
S392E'02 
9333E+02 
938SE+02 
93B7E+02 

O.9391E+02 
0 9400E+U2 

0 5746E»00 
O 5748E+00 
0 5745E'O0 
O S738E+QO 
0 5736E+00 
0 571GEIOO 
0 5716E+00 
0 S677E'00 

0 1499E'02 
O 1499F+03 
O 1499E'C2 
O 1499t<U2 
O I419F+02 
O 1498EI02 
0 iaOOF+03 
O 1499EI02 

lOOOEtOI 
999BEI0O 
9989E+O0 
9977E'00 
9957E+00 
9932E+00 
99OUEI0O 
9S61E+00 

OOOOE+00 
2I6SE-01 
4S87E-01 
6793E-01 
9277E-01 
1161E+00 
1412E+00 
1664F+00 

0 2S72E-05 
■0.27I7E-05 
-0 1260E 05 
0 4737E-06 
0 1777E-05 
0. 1492t-05 
-0.I826E-07 
-0 1bb3b-0ä 

0 S750E+OI 
O 2760HOI 
0.2750E+OI 
O. 275OEI0I 
0.2750E+OI 
O 2750E'OI 
0.275OE+0I 
O 27SOEI01 

OOOOE+OO 
II87EIOO 
2375E+0O 
3562E+0O 
4750E+00 
5937E+0O 
712SE+0O 
8312E+00 

OOOOE'OO 
OOOOF+OO 
OOOOE'OO 
OOOOt+0O 
OOOOE+00 
OOOOt IOO 
OOOOE+OO 
OOOOEiOO 



Listing 1M>. Continued 

9  O.1206Et02 
10 O.1213Et02 
11 O 1213Ei02 

O 940BEt03 O D64lEtO0 O. 1497Et02 0 9816E+00 0.I909E+OO -0 2294E-05 0.2750EKI1 
O B429Et02 O 5469EtOO O.1487£t02 0.9747EtOO 0 2236E>0O -0.228BE-O5 0.2T50E*Ot 
O.94296tU2  0.546BEtOO  O.14B7bt02  O.9T0IE+O0  0.2426E*00 T0.2312E-05  03750EtOI 

0.9S0OE»O0 O.OOOOEtOO 
O losyt-ioi o.OOOOEtOO 
0 1187Et01  0.OOOOEtOO 

VARIABLES AT L, J ■ H . 13 

K PRESSURE TEMPERATURE MACH NUMBED TOTAL PRESS U-COSINE V-C0S1NE W-CQSINE X V 2 

1 0 12356*02 0 9462E»02 O.5337E«0O 0 1499E*03 0 1OO0E*0l 0. 24SBF-15 0. 1756E.-09 o 30OOE»O1 0 OOOOEtOO 0 OOOOEtOO 
2 O. 123SEtD2 O.9462E*02 O S339EtOO 0 1499EI02 0. »997EtOO 0. 2345E-01 0. BB12E-0G 0. 30OOE*OI 0 13S0E<00 a ooooEtoo 
3 O. 1235C02 Ü 94G2Lt02 O 5334E<0O 0. 1499E102 0. 99B9Et00 0 4774E-01 O 16S6E-05 0 30OOHOI 0 250OE«OO 0.OOOOEtOO 
4 O. 123BEtQ2 0 9464Ft02 O.5324E<0O 0. 1499E+02 0 9974E*00 0. 7139E-01 O 1271E-05 0. 3OO0E+01 □ . 3/bOE<00 0 OOOOEtOO 
5 0 1236EtQ2 O.9468E»02 0 5316E<0O 0 1499EtOi 0 9954E*0O 0. 9S93E-01 -0 103 IE OS 0 3OO0E-0I 0 50O0E»OO 0.OOOOEtOO 
e 0 1238E»02 O.9469C02 0 5296E<00 0 149flFt02 0 9927E»00 0 I2C*F*0O 0 195BE-03 0. SOOOEtQI o fc2b06'0O 0 OOOOEtOO 
7 0. 123BEt02 O 9472E«02 0 52B9E«00 0. 1499EI02 0 9895MDO 0. l446EtOO 0 2766E-05 0 SOOOEtOI 0 7 5OOE+O0 0 OOOOEtOO 
a 0. 1242£>02 0.94B0fc*02 O.S253£t00 0 1499E»02 0 B853E-00 0 l707£tOO -0. 2202E-05 0 3O00E10I 0 B7S0E40O O OOOOEtOO 
9 0. 1242E+02 O 94B7E+02 0 5I9JEKJ0 0 1493E*02 0 98O0E*OO 0 I943E+00 0 129 IE-OS 0 3OOOE*01 0 lOOOttQt O OOOOEtOO 
10 0. I24BE-02 O 9503E 103 O 50B9EtoO 0 1487EI02 a 9742C<00 O ZJSSEtoO 0. S2.20E 06 o 3OO0EIO1 0 t125E»01 0 0000E*O0 
11 0. 1248E>02 O 9 503 E *02 0 SOGSE+00 0 14H7F102 0 970 IE«00 0 243DE4O0 0 3395E-06 0. 300OEtol 0 1250E»01 O.OOOOE+OO 

VARIABLES IH, J i 

a 

K PRESSURE IbMPERAIURt MACH NUMBER TOTAL PRFSS U-COSINE v-COSINE W-C0S1NE A 1 Z 

1 0 12656*02 0.9526E<O2 0 4989E»00 0. 1499E-02 0-lOOOEtOI 0 oooatioo o 12G2E-04 0. 325000! 0 OOOOEtOO O.0O0OE»O0 
2 0 I26SE*02 O.3Ü2SE*02 0.49a0E»O0 0 1499E*-Q2 0.9997E<00 0' 245or oi 0 1274E-04 0 3250E»01 o i i urtoo O OOOOEtOO 
3 0 l2G5Et02 0 9527Et02 0 4Q84EtOO 0 1499E'02 0 9988E+00 0. 4B79E 01 O 57 96E-05 0 32äOE«OI o 2fi2SE-tOO 0 OOOOEtOO 
4 0 12S6Et02 0 9529EI02 0 4973t>0O O 1499Lt02 O 9973Etao 0. 733l£-0l 0 3H23E 05 0 32SOE101 0 3937E»CO 0.OOOOEtOO 
5 0. 12G6E<02 O 9*>J1Lto3 0 49G1EI00 0 149fiE»02 0 9932EtOO 0. 9764E-01 -o 1323E-04 0 33sot+ni 0 5250C>00 0.OOOOEtOO 
6 0. 125BEt02 0.9535E*O2 0 4942E»O0 0 1499E102 0 9924E+00 0 1228EIOO O. 1461E-04 0 325OE<-01 0 ESeiE'OO 0 OOOOEtOO 
7 O 12E9E102 O 9b37tt02 O 49301tOO 0. I43BE-02 O 9B93btOO 0 14b2E*O0 -o 7B72E-OS 0. 3230C t01 0 ?875EiOO 0 OOOOEtOO 
B 0. 1272Ei02 0 9547E+02 0 469IE<00 0 1496Et-02 0 9B50EtOO 0 1725ErOO 0 3178E-05 0. 32SOE»01 0. 9 1B7E+O0 0 OOOOEtOO 

9 0 1273E<02 0.9552E»O2 0 4B17EtOO 0 1492E+02 O 9B07E+0O 0 19B7E+OÜ 0 1Ü37E-04 o 32SOEtOI 0 1050C101 0 OOOOEtOO 
10 0. 127BE*02 0 9b6HE*02 0 4?2O£t00 0 I4B9E*0? O 9743£tOO 0. 2263EIOO 0 151BE-04 0 3250E»01 a 1 IB1t*01 0 OOOOEtOO 
1 1 0 1278E102 0 956SE'02 0 473OEIO0 0 I4B9E»02 0 970l£tCO 0 2425EIOO 0 1560E-04 0 32S0Et01 o 1312E+01 0 OOOOEtOO 

VARIABLES    AT    I.    J    » 

PRESSURE      TtMFLRAUIKE    MACH   NUMBER   lt]TAL   PRF55 IJ-CDSINE V-C0S1NE ¥ 

1 O 129OEt02 
3 0 <290Et02 
3 O 1290E*02 
4 0 1291Et02 
5 O 1292E402 
C 0.1293E-t03 
7 0 1294Et02 
8 O.1297Et02 
9 O 1298Et02 
10 O l303EtO2 
11 O.1303E1O2 

0 SbSOHOi 
0 9580E102 
O 9bS1tt02 
0 9583Et02 
0.9584EI02 
O 9Sa«EtQ2 
0.9591Et02 
0.96OOEt02 
O 9806Et02 
0.9620EI02 
0 9fi?0r'02 

4G8GEtOO 
JGSSFtOO 
Ulli too 
4669E»00 
4E5GEIOO 
4G39CtO0 
4623E'00 
45BOEtOO 
4504EtOO 
4428£tO0 
4427EtOO 

I499F10? 
1499E1U2 
1499F *02 
HB9E1Ü2 
l49BLtU2 
!499Et02 
I49BE102 
l49SLt02 
1492Ei02 
1491E»U2 
!49IEtQ2 

lOOOEtOI 
9997F100 
99aBE<00 
9972E100 
99b2Etoo 
9924EtOO 

0 9892EiOO 
0 9B49EtOO 
0 9S06E10O 
O 9J4Sfct00 
0 9701Et00 

OOOOE tOO 
2 SUOE■OI 
4972F-OI 
741JC 01 
9B2EE-OI 
1234EtOO 
1JÖ6E tOO 
1729FtOO 
196OEI0O 
2243LtoO 
2425EtOO 

7489F-OS 
II69E-04 
4 I'jJE -OG 
I053E-O4 
1 /7Gb-04 
1277E-04 

-O I3SGE 05 
IIS5E-04 
1695E-04 
24J5E 04 
1B57E-04 

O.35O0FtQ1 
o asooctoi 

3500E»01 
3500EtOI 
35OQ6-0I 
3SOOEtOI 
3büOt iO I 
3500EtOI 
3500Et01 
3500E101 
3SOO£t01 

t) 0OOM4O0 
O   l375EtO0 
O   Z'DOEtCMJ 

4125EtOO 
5500ElOO 
S675Et00 
8250EtOO 
9fi25E«00 

.1lOOEtOl 
I237C101 
!375Et01 

OOOOEtOO 
OOOOE 100 
OOOOEi00 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 
OOOOEtOO 

VARIABLES Al I, J 1 1 . IG 

K PRESSURE TEMPERAIU»E MACH rjUMHEH T01 Al PRFSS U-COSINE v-casiNF W-COSINE X Y Z 

1 0 !3l0CtO2 U 9G24EtU2 0 4424EtOO O 1499E i02 0 IOOOE'01 0 ooooFton -O 35GIE-04 0 37SOtt01 0 OOOOEtOO O OOOOE100 
2 0 I310E1-O2 0 9624E*02 0 4425£tO0 0 1499Et02 0 9997£tO0 0. 2516E 01 0. 29S3E-04 0 375OEt01 0 1431£tOO 0 OOOOEtOO 
3 o 1311Et02 0 962SE102 0 4419£tOO 0 1499b I02 0 H98BEtOO 0 4935E-OI -o 17Ü3E-04 0 3750E101 0. 2B75E1O0 0 OOOOEtOO 
4 0 13I2E1Q2 0 9626E-02 0 4407E.OO O 1499Ft03 0 9S72E»O0 0 7433E-OI 0 1B71E-05 0 3750EtOI 0 4312E »00 O OOOOEtOO 
S 0 13l2Et02 0 962BEt02 0 4393Et0O O 1498E 402 o 99S2EtO0 o 9B31E-01 0 2B77E04 0 37SOCtOl 0 5750EtOO 0 OOOOEtOO 
6 0 1314Et02 O 9GJ2LtU2 0 4379E'O0 0 1499F*03 0 9924EtOO 0. 1233£t00 0 4 IB8E 04 0 375OFt01 0 MBIttoo 0 OOOOEtOO 
7 0. l31SEt02 0 9634Et02 0 4360EtO0 o 1498EI02 0 9B93EtOO 0 14GSEI00 0 33OOE-04 0 37S0EIO1 0 BSJhttOO 0 OOOOEtOO 
8 0. 1318E t02 0.9643Et02 0 «3 ME too o 1498LI02 o 9BSOEIOO 0 172'lfctOO 0. 4Ü ICE-05 0 3750EI01 0 lOOGEtOI O OOOOEtOO 
9 * T18E-t02 0 964BE-1-02 0 4239EtO0 0 14<>7Et02 0 BBOEEtOC 1959Et00 -0 2336E-04 0. 3750E»01 0 1 ISOFtOI 0 OOOOEt 
10 123Et02 0 9GeiEt02 0 4t77£tO0 0 1491EI02 0 9T48EtOC 2232EI00 0 3759E-04 0 37SOEIOI 0 l294Et01 o ooooEt 

a n 
33 



Listing B-6. Continued 

o 
OS 

11 323E+02     O  9HB1t*02     0.41?ät+OO     0   1491E+02     0   9701E-tCV .2425E+0O   -t)  J95JE-0«     O.3190E+OI      0.I437E1O1     O.0O0OE 

VARIABLES   AT   L,   d   • 11, 17 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE M-COilNL X Y 2 

1 0.132BE+02 D 9660E<02 0 4 194E+00 0. I499EI02 0. ICOOEtOI -o 4B98E 15 o aeeoE-04 0 4000E«OI 0 OOOOEtOO 0 OOOOEtOO 
2 0.I32BE+02 O-96601+02 O.4 195E+O0 0 1499E+02 0-9997E+OO o 25O8L-0I -o 9011E-04 0. 4000E40I 0 iSOOEtOO 0 OOOOEtOO 
3 0 1329E+02 O 966IE+02 O 4 1B9E+00 0 1499E+02 0 99B8E+00 0 4912E-01 -o. 3597E-04 0. 4OOOE+01 0 3000E400 0 OOOOE+OO 
4 0 I329E+02 O.96G3EI02 O 417BE<00 0. 14996*02 0.9973fc+OO o 7400E-0I o 27O/E-04 0 4OO0EI01 0 4500E • 00 0 OOOOEtOO 
s O I3SOE+02 0.9665E+02 0 4I65E+00 0 1499E+02 0.9952EIOO 0 9764E01 0 1025E-03 O 4000E401 0 G000F4Q0 0 OOOOEtOO 
6 0.1332E+02 O.9668E102 O 4IS1EI00 o 1499EI02 0 9924E+00 0 1227E<00 0. .I180E-03 0. 4OO0E1OI 0 . 75O0E4OO 0 OOOOE+OO 
7 0. 1333E+02 0 96ME+02 0 4I39E+00 0 149BF+0? 0 9893E<00 o 11bOE»00 o 7972E-04 0 4000E+0I 0 apnottoo 0 OOOOEtOO 
a 0.1335E+02 0.9fi79E<02 0 4OB0EtQO 0 1497EI02 0 9861EtOO 0 1721E'00 0 7714E-05 0 4O0CEt0l 0 lOEOEtOI 0 OOOOE+OO 
9 0. I33BE+02 0.9G84E*O2 0 4OO9E+00 0 1492E+02 0 9807E-00 o l95bE*00 -o 7772E-04 0 4O0OE40I 0 .I200E401 0 OOOOEtOO 
10 0. 1339E+02 0 9695E>02 0 39S6EIOO 0 1492EI02 0 9750E«00 0 2223E100 o I494E-03 0 4000E<0t 0 .|350E«0I 0 OOOOE+OO 
11 0 1339E+02 0.9Ö55E+02 0 3955E+00 0 1492E+02 0 970l£tOO o 242GE tOO 0 1464E-03 0. 4000E40I 0 ,15OOE401 0 .OOOOEtOO 

VARIABLES AT L. il ■    11. IB 

K PRESSURE TEMPtKAIURE MACH NUMBER I01AL PRE55 U-COSINE V-COSINL W-COSINE X Y 2 

1 0. 134 3E+02 0 969 IE»02 0 3991E1UO 0. I499E+02 o loont+oi •0 4894E 15 0. 5753E-04 0 4250EIOI 0. OOOOEtOO 0 OOOOE+OO 
2 0 1343E+02 0 9S91E+02 0 3992E+0O 0- 1499F+0J 0 999T£tOO 0. 2489F-01 0 BS14E-04 0 42S0E+01 0 1562FtOO 0 .OOOOEtOO 
3 0 1344E+02 0.9692E+02 0 39B6E<00 0. 1499E102 0 99BBEtOO o 4863E-01 -o 307 IE-04 0 4250E+01 0 3125E+00 0 OOOOE+OO 
4 0 1344E>02 0-9G94E+O2 0 3975E+0O 0 1499EtO? 0 9973£tOO 0 7327E-01 0 .(74 IE-04 0. 42 50t»01 o 46B7E*00 0 OOOOEIOO 
5 0 134 5E+02 0 9605E4O2 T.3962E+0O 0. 1499E+02 0 9953E*00 0. 9696E-01 0 779BE-04 0 4250EtOl 0. 6250E*0O 0 OOOOE+OO 
6 0 1346E+02 o.9S99t+oj U 394YE»00 0 1493F+03 0 0926EtOO 0. 121BF*00 0 83S2E-04 0 4350E401 0 7B12F*00 0 OOOOEtOO 
7 0 1347E+02 0 9702E+02 0 3922E»00 0 1498EI02 0.9S94E-0O 0 I452£t00 0 7020E-04 o 4250E<OI 0 9375F100 0 OOOOE+OO 
8 0 1350E+02 O.971OE+02 0 3872E*00 O 1497F+02 0 9852EtO0 0. I7 13ft00 0 2164E-04 0. 4250E*O1 0 1094E401 0 OOOOEtOO 
9 0.13SOE+02 0 9714E+02 o aaa-jttoo O 1492E102 0 9808E«00 0 1949f»00 0 I7B7E-06 0 4250EIO1 0 1250Et01 0 ■OOOOE+OO 
10 0. 1354E-I02 0.9724E+O2 0 37S7E+00 0. 1492E+03 0 9752F+0O 0 22IÜE*0O •0 9437F-04 o 4350E t-OI <> 140GE401 O OOOOEtOO 
1 1 0 13S4E+02 0 9724E+02 0 3756E»0O O 1492E<02 0.9701E«CO 0 2425E>00 0 57 36E-04 0 42S0E4O1 0 1562E*01 0 .OOOOE +00 

VARIABLES Al L. J ■   11. 19 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE W-COSINE X V 2 

1 0.1358E+02 0.971BE+03 0 38126100 0. 1499E+02 0.10COE»OI 0 OOOOEtOO 0 1724E03 0. 4S00E4O1 o OOOOEtOO O OOOOE+OO 
2 0. 1356E »02 0 971£Et02 0 38l3EtOO 0 I499E+U2 0 S997E+00 0 24S2E-01 0 1193E-03 0. 45U0E4O1 0. IG25E*0O o OOOOEtOO 
3 0.I356E+02 0 971'jt*02 0 300DE«OO 0 I499E+02 0 9989£t.oo 0 47B2E-0I 0 8620F-04 0 4SOOE+01 0 3250E+00 o OOOOEtOO 
4 0.1357E402 0.9720E+02 0 3796E+0O 0 1499E+02 0.9974EtOO 0 7209C 01 0 1093E-04 0 4SO0E<01 0 4B7SE>00 0 OOOOE+OO 
5 0.135BE102 0 9722E«02 0 37S1E+0O 0 1499F+02 0 99S4E+00 0 9S47E-0I -0 8E49F-04 0 43O0EI0I 0 6500E>00 0 OOOOEtOO 
6 0-1359E+02 0 9725E+02 0 3765E+00 0. 1499E+02 0 992BEt00 0 1200E+00 0. 1451E 03 0 4SO0E401 0 B125EtOO 0 OOOOE+OO 
7 0 13BOE+02 0.9729E*O2 0 3737E+00 0 149SF+0? 0 9B9GEtO0 0 1435F»00 -0 1026F-03 o 4SOOE401 0 97TIOF400 0 OOOOEtOO 
a O 13G3E>02 0.S736E+O2 O.36B5E+00 0. 1497E«02 0 98S5E«0O 0 1697EtOO 0 807IC 05 0 4500EI01 0 1137E'01 0 .OOOOEtOO 
9 0 1363£t02 0.974 IE+02 0 3fi21E»00 0. 1493E+02 0 9B11E»00 0 1936EtOO 0 1610E-03 0 4500E401 0 1300E<-01 0 OOOOE+OO 
10 O 13S7E+03 O.S7SGE+02 0 3577E>00 0 1493E>02 O 9754E*00 0 220GE«O0 o. 201SE-03 o 4S00E101 U I4G2EI01 0 OOOOEtOO 
11 0 13G7E+02 0 9750EI02 0 357BE+00 0 1493F+0J 0 9701E tOO 0 242SE«00 0 232SE-03 0 4500E401 0 1R2SE*01 0 OOOOE+OO 

VAHIABIES AT L. J •   II. 20 

K PRESSURE TEMPERATURE MACH NUMBER 1UTAL PRESS U-COStNE 1. l-COSINE W-COSINE X Y 2 

1 0.1367E+02 0.9740EI02 0 3G31£tOO 0. 1499b«02 O.10O0FtO1 -u 4B7BE- IS O S404F-0.1 o 4750E401 0 OOOOE+OO 0 OOOOEtOO 
2 0 1367E*02 0 97 4OE+02 0 3653E+00 0. 1499E«02 0 9997EtOO 0 2393E-01 0. «0B5E 03 0 4750EI01 0 16A7EIOO 0. OOOOEtOO 
3 0 1367E+02 0.9741CI02 0 3G4BE+Q0 O. 1499E+02 O 99B9E+00 0 4697E-01 0 42QÜF-03 0 4750E+O1 0 33791*00 0 OOOOEtOO 
4 0.136BE+02 O.9/43E+02 0 363SEIOO 0 1499E+02 O 997S£t00 0. 7087E-O1 0 1775E-03 0 47S0E401 o SOB2E+00 0 OOOOE+OO 
5 0 1369E-02 O 9744E102 0 3620EIOO 0 1499E+U2 O 995Sf+00 0. 3381t 01 0 1914E-03 0 47S0E*O1 0 S7GOE+00 0 OOOOE+OO 
6 O.1371E+02 0 974ACI02 0 300 IEtOO 0. I499E+D2 0 9910EtOO 0 1179F+00 -0 42I3F-03 0 4 7S0f*0l 0 B437F+00 0 OOOOEtOO 
7 D 13716*02 0 975.1E+02 0 3S6SE*O0 0 I49BE»02 0 990OE+OO 0 14I2EI00 0 40U2E-03 0 4750E>01 0. 10I2EIOI 0 OOOOEtOO 
S 0 1374E+02 O 9759E>02 0 3SI2EI00 O. I49GE+02 0 9B59E100 0 I6f3t»00 -0 30S7F-03 0 4750E+01 0 11B1F+01 0 OOOOEtOO 
9 0 13741*02 O.9763F+02 O.3448E+00 0 1492E+02 0 9815EtOO 0 19I6E<00 0 4277E 04 0 4750EI-01 0. 1350CtO1 0 OOOOEtOO 
10 0 I378E+02 O.9773EI02 0 3407E+O0 U 1493E+0? 0 975GrtOO 0 2I95E+00 0 2218F-03 o 4750E+01 o 1519F+01 0. OOOOE+OO 
11 0.137flE>02 0.9773E+02 O 34O5E+00 0 1493E«02 0 970IEtOO 0 242SE>00 0 IBI5E 03 0. 47SOE»Ot 0. 16B7E101 0 OOOOEtOO 

> 
m 
O 
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Listing B-6. Continued 

VARIABLES AT L. J • 

K PRESSIIRF 1LMPERATURE MACH   NUMBER TD1AL   PRESS u-rosiNt \i -COSINE W-COSINE X Y Z 

1 0   l37St+02 O,97S9£»02 0   3508 E'OO 0 14B9E+0? 0.1OOOEI01 0 0000E4OO O   9416E   03 0 50O0E«O1 0 0O0OL»00 0.OOOOE+OO 
2 0.1376E+02 0.9759E«02 0   3S09E»OO o 1499E+02 0   9997E+00 0 22BCE   01 0.105OE-02 O. 5OO0E«O1 0. 1750F+OO O. OOOOE+OO 
3 0. 1377E+02 O.9760E+02 0   3504E'OO 0. 1499E+02 0   9990E+00 0 4SSIE  01 O.7O82E-03 0 5000E+01 0 3500E+0O 0 OOOOEiOO 
4 0   137SE+02 Ö.9762E+02 0   3493E+O0 o 1499E+02 0   99>Gt*0C 0 6S73F-01 O   4398E   03 O 5Q00E+O1 0. 52S0E+OO 0.OOOOE+OO 
5 0   I379E+02 0  9764E+02 O   3477E+O0 0 1499EI02 0.9959E+OO 0. 9088E-01 -O.6147E-04 0. SOOOE+01 0. 7OO0E+0O o ooooc'oo 
e 0   ISBIfc+02 O.9768E+02 0  34S6E+00 0. 1499E+02 0.93'J5E»00 0 1142E*0O -0  4 193E-03 0 SOOOE<OI 0 8750t+00 0.0000F«O0 
7 0   1382f+02 O.9772E+02 0   3418E'0O 0. 1498E>02 0   9906E+Oü 0 1370E»00 -0  6739E-03 0 SOOOE+01 0 1050F+01 0.OOOOE+OO 
8 0   138411102 O   97 80E+02 0   3357E+00 0 1497F+02 o.9866E'00 0 1631E+O0 -0   7709E-OS 0. SOOOE +01 0 122SC<01 0 OOOOE+OO 
9 0   13Bbt»02 0.97B5E+02 0   3292E»00 0 I493E+0? O  98221*00 0 1879E+O0 -0.705SE-03 0. EOOOE ' 01 0 140OE+O1 0.OOOOE+OO 

10 O. I3B9E+02 09T94E<02 0   3249E+0O 0 1494EH02 O.9762E+O0 Q 2170EtOO -0.501OE-O3 0. 5000E+01 0. 1575E+01 0   0000E«0O 
1 1 0   1389E»02 0.9794E+02 0   3247E»00 o I494E+02 O.9)01C<O0 0 ?425EtOO -0   5380E-O3 0. 50O0E«01 O 17GOL+0I 0   OOOOE+OO 

VARIABLES   AT L,   d   =         II. 22 

K PKESSuRE TEMPERATURE MACH   NUMBER T01AL   PRESS U-COSINE V-COSINE V-COSINE K V 7 

1 0. 1384E+02 0   9776E*02 0   3382E+00 0 149BE+02 0   1000E+01 -o 485IE-(5 O 2O65E-03 O 5250E-I01 0 ooooe+oo 0 000OE»O0 
2 0   13B4L+02 0.9775E+02 0    3383E»00 0. I498E+02 0   999BE»00 0 2164E-01 O  5205E-03 0. 52!)Ot >-0l 0 1812E+0O 0  OOOOE »00 
3 0   I3S5E+02 O.U776E»02 0.3376E+O0 0 1499E»02 0   B'jaiE+OO o 4331E-01 0.170SE-03 0 S250E+OI O 3625E+00 0.OOOOC'OO 
4 0. 1386E.02 0  97T8E+02 0   3364E»00 O 149SE+02 0.9979£tO0 0 Gh47E-OI O.2OO0E-03 0 5250E+O1 0 &4J7EI0O 0  OOOOE »OO 
5 o i3a;e<02 O  978 It»02 O   3349E»00 0 1499E+02 O   99b2E<00 0 S661E-OI 0  9O04E-O4 0 B2SOE >0I 0 7200E+O0 0 OOOOE+OO 
6 0   1330F-02 0.9783E<02 0   3323E+O0 0 1499E»02 0   9940F*OO 0 1094E»O0 0   7027E-O4 0. 5250E+01 o 9062E+00 0.0000t»00 
7 0. I390E-02 0  9789E+02 0   3279£»0O 0 149BO02 0.99I3E>00 0 1319E'00 0   76S2E-04 0 52S0EI01 0 IOB/E<01 0   OOOOE + UO 
a 0   1393t+02 0   9798E»02 0   320ßE»0O 0 |496E*02 O  9B74ttoO 0. 1SS4E+00 -0   3315E-03 0 S250E+O1 0 12B9E+01 0.OOOOE+OO 
9 0   1394E+02 0   9B03E+O2 0   313BE»O0 0 I497E+02 O.903OEKXJ 0 1B35EIO0 -O   59S9E-03 0 5250E»01 0 I450C'0( 0 OOOOE+OO 

10 a  osab<02 0   9B12E+02 0   308bfc*0O 0 I493E*02 0  9789*«00 0 2139E»0O -0.9017E-03 0 5250E+01 0. 1631F+01 0  OOOOE+OO 
1 1 0    1398E+02 0.9812L-02 0  30S3E<00 0 1493EJ02 0  9701E+00 0. 3425E>00 -0   7IOBE-03 0 S250E+01 0 1812F»01 0  OOOOE «OO 

VARIABLES   Al L,   ü   ■         11. 23 

K PKtSiURE TEMPERATURE MACH   NUMBER TOTAL   PRESS U-COSINE V-COSINE W-COSIHE X V 2 

1 0   139lE'02 0   97B9E+02 0   327&E»O0 0 1498E*02 0   1000E»01 O OOOOt'OO -0   1B25E-02 0 bbOOE101 0 00001*00 0  OOOOi+UO 
a 0   139 IE»02 0.97B9E+O2 0   327EE+O0 0 1498E'02 0   *)T)RE+tK> 0 2O26E-01 -0.14B0E-O2 0 5SO0F+OI 0 I875E+00 U.O000E»OO 
3 0.1392E+02 0   97 90E+O2 0   3267E »00 0 1499E »02 0.4992E*uO 0 3942E-01 -O   1443E-02 0 5S0OE+0I 0 3 ,'bUE '00 0. OOOOE+00 
4 0   1393L+02 O 9793E+02 0   3255E+00 0 1499E+02 0   99B2fc»0O 0 5943E-01 -0  8889E-03 0 5SOOt +01 0 5625F+00 0   OOOOE+OO 
5 0   1394E+02 0.979SE102 0   3236E»0O 0 14996*02 0   9969E+0O 0 7B52E   01 -0   7233E-04 o 5S00E--O1 o VbOOElOO 0   OOOUtiQO 
e n   1397C<02 O.9801E+O2 0.32O3E»00 0 15O0E»02 0   99bUEi00 0 100 IF+00 0  8258E03 0 5500t 101 o 9.175 E+OO 0.OOOOE+00 
7 0   139BF+02 0  980GE'02 0   3l50E»OO 0 149B£»02 O 9926E+00 0 1212E«00 0   1442E-02 0 S5OOC+0I 0 1125E»OI 0   OOOUE'OO 
S 0.1402E*02 0  9B17E+02 0   307IE»00 0 I497E«03 O  989IC'OO 0 1475E+00 0   I709E-O2 0 aäooEtoi 0 13I2E+U1 0  OOOOE'00 
9 0   !4O4t+02 0.9B22E+02 0   299BE+00 o. I494E+02 0  98SU+O0 0 171BE+0O 0   1493E-02 0 SSOOF+OI 0 1500F+01 0  OOOOE+OO 

10 0   1401F+02 0.9H3BEI02 0   2933E-00 0 149ÜE<C2 0  9783E+O0 o. 2O72EI-0O 0.9090E-03 0 SSOOE+01 0 1687E+01 0   0O(X!£'00 
1 1 0. I409E+02 0.9B36E»O2 0  2931E-0O 0 14FI6F-102 O  970IE1OO 0 2425>t + 0O 0   1320E-02 0 5500E.OI 0 IB/bfOl O OOOOE+OO 

VARIABLES   *T 1  ,    J   -          II, 24 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL    PRESS U   COS INF W-CDSINC V-COSINE X Y 2 

1 0   1317F+02 0   9a00E»O2 0   3189E+00 0 1499E>02 0   lOOOFtOI -o 2388E-IS 0   3652E-02 0 S750E+0I o OOOOE+OO O.OOOOE»00 
2 0   1397E+02 0   9BOOt->02 0   3I89E-00 0 I499F+02 O   999SEtO0 0. . 1879E-0I -0  3002E-O3 0 S750E+OI 0 193/E'OO 0 OOOOE+OO 
3 0    139Ht+02 0,9902E»O2 0   3 180E+O0 0 1499EI02 0   9994F-tOO 0 3477E-01 -0   2S90E-O2 0 57SOF+OI 0 3875E+00 0 OOOOE»00 
4 0   1390E-02 0   9B04£»O2 0   31bbE»00 0 1499L»02 0.9986E+0O 0. 6230C-01 -0   2O4SE-02 0 57SOE+01 0 b3 IJE'OO 0   OOOOE'OO 
5 0   14O0E+02 O  9807E+02 0   311 lE'OO 0 1499E»02 0   39l6t<00 0 690 IE-01 -0   4975E-03 0 57S0E+01 0 7750F+00 o.ooooFtoo 
6 O   14O3F+02 O 9813E'02 0  3097E+00 □ 1499E»02 0  9960F«0O o 890OE-01 0   11176-02 0 57S0E+01 o .9U87E+00 0.OOOOt < OO 
7 0   14O4E»02 0.981BE+02 O   3032E+00 0 1497E+0? 0   994 1EIOO 0 1084E+0O 0   2525E-02 0 b75OE>01 0 <1G7t+OI 0  OOOOE+OO 
e 0   1409E+02 O   9829E<02 0   2937E+00 o 149BE»02 O  9909E+00 0. I347E<00 0   37 10E-02 0 S750E+01 o 1356E+0I 0  OOOOE'OO 
9 0.141OE+02 0  9B34E+02 0   2842E+O0 o 149|E»02 O  9B71E400 0 1b98E>00 0   4065E-O2 0 5750F*O1 0 1b60E'01 0  OOOOE+OO 

10 0   141/E+02 0.9B5IE+02 0.2733E+ÖO 0 l492Et02 0 97 901+CO 0 2040E+00 0.4297E-02 a 57E0E+01 0. .1744F+Q1 O.OOOOE »00 
1 1 0    I417E+02 O.9BSIE'02 0   273IE'O0 0 1492E<02 0  9701F+OO 0 5425E+00 0   441&E-02 0 575OE+0I 0 1937E»01 0   OOOOE'OO 

o o 
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Lisling B-6. Continued 

© 
oo 

K ■■ESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS U-C05INF V-COSINE U-COSINE X 1 2 

1 O   1401E+O2 o.aao9E+02 0   311BE+00 0 1499E-02 0 10O0E"t01 0. oonoE-ioo -0. 332 IE-02 0 600OE+O1 0. OOOOF'OO 0 OOOOEIOO 

2 0.I401E+02 0  9B09E»02 0   31ISE'OO 0 1499E»02 0. 9999E<0O 0 1B24E-01 -0 3833E-02 0 G00OE40I 0. 2000E»00 0 OOOOFtOO 
3 0.I40JE+02 0  9B11E+02 0   3111E+00 0 lbOOt+02 0. y99Lj£<0O o 2B7BE-01 -0 2S48E-02 0 60ÜOE1-Q1 Q. 4OOOE+0O 0. OOOOE<00 
4 0. 1403[»O2 0.96 13E'02 0   3093EIOO 0 15OÜE+02 0 999IE+0O 0 4312E-01 0 192BE-02 0 GQ00E<01 0 «OOOEIOO 0 OCOOEtOO 
h O.t409fc*O2 0   98lGEt02 0   3OS0E«0O 0 1499E402 0. 99S4E*0O 0 S609E-01 -0 6340E-O3 0. BOOOEfQI O. BOOOEtOO 0 OOOOE+00 
6 O. 140BE+O2 O.9B23E+02 0   3007E+00 0 I499E+Q2 0 0974F+OO 0 7 1BSF-01 0 S123E-03 0. 60OOE*01 0 «OOOE«OI 0 ooooEtoo 
7 0. 14 10E >G2 0.9B29E»02 0   2929£<00 0 149BO02 0 9964E'0O 0 8474E-01 0. 1527E-02 0 6OOOt*01 0 I200EI01 0 OOOOE+00 

8 0   14I5E+02 0.9B43E+02 0.2B14E+00 0 1495E+02 0 994&E400 0 1044E*00 0. 26S7E-02 0 BOOOEI^OI 0 14DOE+01 0. OOOOEiOO 
9 0. I417E+Ü2 0.9B49E+02 0   3BS5FHX) 0. 1490EI02 0 9934CI0O 0 I147E+00 0. 31I7E-02 0. 60OOE*0l O. HJOOEIOI 0 OOOOE+00 

10 0   14 30E+02 O.0B77E»O2 0   25SOEtOO 0 1496E »02 0 9392E*(K) 0 14G2E100 0 4B02E-02 0 6000E<-01 0 1800E+01 0 OOOOE•00 
1 1 0.I43ÖE+02 0.9B77E+O2 0   2S49E'00 0. I496E-02 0 9923E*00 0 124OE+00 0. 400BE-O2 0 .6000t*01 O 20U0E*0I 0 OOOOE+OO 

VARIABLES   AT L.   J  ■        II, 26 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL  PRESS U-CDSINF V-CUSINE W-COSINE X t z 

1 0   1405F+O2 0.9St7E+O2 0   30Ö2E+00 0. 1439F*07 0 1000F*01 0 (WOOF «Of) -O I275E-03 0 62SOE+OI 0 O0OOE+OO 0 OOOOE+00 
2 O. 1405E+02 0   9SI7E+02 0   3062E+00 0 1499F.0? 0 9999C100 0 12SEE-01 -0. I079E-02 0 62SÜE-Ö1 o. 200OE400 0 OOOOE+00 

3 0   1406E+02 0   98taE»02 0   305BE+00 0. 1500E+02 0 999AF»0O 0 2214LOI O 3090E-03 0 6250E»01 0 40OOE+OO 0 OOOOE »00 
•1 0  1407E+02 0   9B20E<02 0   3041E-OO 0 1500C•02 0. 9994Ei00 0 3323E-01 0 2706E-03 0 62S0t-t)1 o SOOOElOO 0 ,O0OOE»OO 
5 O   140BE+02 0  9B23E+02 0   3010E+00 0 IGOOEtO? 0 9991F<00 0. 42I4L-OI O 2BQ4E-03 0 E230Et01 o. aooof+oo 0 QOOOE+OO 
6 0   14 ME«02 0.9B29E»02 0   2962E-00 0 1500E+02 0 99ßüE*00 0 B249E-0I 0 2BS1E-03 0 G250E.O1 0. ICCOC'OI 0. OOOOE+00 
7 O   14I3F+02 0  9B35F+02 0.28B7E»00 0 1497E+02 0 99B3b<00 0 ST81E-01 -0 1044E-02 0 $250E-01 0 1300F+01 0 CXlOOEfOO 
8 O    1418EI02 0   9B49EI02 0   2785E+00 0 I497E+02 0 9977E+0O 0 S72BE-OI -0 1473E-02 o 62S0E<0I 0. 140OE<OI 0 oooof+oo 
9 0    14 2OE+02 0   9S55E+02 0   2GG7E+00 0 1492E+02 o. 9B82E40O 0 6037E   Ol -0 2023E   02 0 6250F*01 0 1600E+01 0. OOOOE'00 

10 O   1431E+02 0.9S8OE+O2 0   26O6E+00 0 1501E+02 0 9BB2E->00 0 B004E-01 0 E033E-03 0 6250C<0) 0 1B0OE*O1 0 OOOOE+OO 
1 1 0   1d31t+02 0   9»80E+0? 0   56O2E+00 0 ISOOfc+02 0 100(lt*0 1 0. 5555E-15 -0 IB99E-02 0 6250E+01 o 2000E+0I 0. 0000E»00 

VARIABLES   Al L.    J   =         II. 27 

K PftESbUHt IfcMPtHAIURE MACH  NUMBER TOTAL   PRESS U-CUS1NE V   COSINE W-COSINE A T 2 

1 O. 14U7E»02 Ü  982 IE+02 0  301 BE»00 0 IJ99E-02 0 IOOOC'01 0 OOOOE'OO 0 4 380E-02 0. BSOOE t<) 1 <> OOOOLlOO 0 OOOOE+OO 
2 O   1407E+02 0   9821E+02 0   3019E+O0 0 I499F+02 0 1000F*01 0 B9B7b-02 o 3527E-02 0 &500E+01 o 200OEI00 0 ooooE+oo 
3 0   14O0EIO2 0   9822E>G2 0   30I7E+OO 0 1499E-02 0 9998E->00 0 171BE-01 0 4019E-02 0. 6500t+0t 0. 4000EI00 0 OOOOE+OO 
4 0   1409F+02 0   98J4F+02 0  30O3E+O0 0 1&00fc«()2 0 999/t*00 O 2C12E-0I 0 3I01E-02 0 6500E+01 o 6000E+00 o OOOOE«OO 
5 O   14 10EI02 0   9826E»02 0   2979E-00 O 1499E+02 0. 999SEt0O o 3276E-01 0 1492E-02 0. 65O0E+01 0. aooocioo 0 OOOOE+OO 
6 O   14121+02 0   9B31E<02 0   2942E+00 Ü 1499L+U2 Ü 9992t*0O 0 3975E   01 -0 942BE-03 0 6500E-»01 o lOOOE+OI o OOOOE »00 
7 O   H13E+02 0  9S35E+02 0   28BOE+00 0 1497E+02 0 9991EtOO 0 42-13E01 -o 3377E-02 0 65O0E»0l o. I200EI01 0 OOOOE+OO 
i O   14 1GE+02 0   9844E+02 0   2HO2k-O0 O I49SE»02 Ü 99B9EI0O 0 4633E   01 0 S3S9E-02 o 6S0ÜE+01 0 140OF*0t 0 OOOOE 'OO 
9 O. 141BE+02 O.9848E+02 0   272IE + 00 0. 149IE*02 0 9992E«00 0 3B26EOI 0 GG09E   02 0 6SOOE<OI 0. leOOE'OI 0 OOOOE+00 

10 O. 142OE+02 O  9857E+02 0  2727E+00 0 I49SE+02 0 999SE400 0 2584C-0I •0 6601E-02 0 6SOOE-«01 0 isooE+ai 0 OOOOE»00 
1 1 O   14 20E+-02 O  9857E+02 0   2727E+00 0 1495E+02 0 1000E+01 0 7S6SE-15 -0 7392E-02 0 65OOE«0l 0. 2000E+0I 0 OOOOF+OO 

VA81ASI FS   AT L.   J   •         It. 28 

K PRESSURE TFMPERATURE MACH   ,'AJMBER TOTAL    PRESS LI-COSINE V-COSINE W-COSINE X V z 

1 0.1409E+O2 U.9824E+02 0   29B3E+CO 0. 14SLSt + 02 o nx)oE+(,!i O OOOOEtOO O 69I9E-02 o 67S0E»01 0 OOOOF1-00 0 OOOOE+00 
2 O   1409E+O2 O.9824E+02 0   29B3E+00 0 1499E<02 0 1CO0E+O1 0 604 3E-02 0 6780E-02 0 GVBOEiO1 0 2000Ei00 0 OOOOE+OO 
3 O.1409C»02 O.9825E»02 0   298 IE.00 0 M39E + 02 0. 9S99EIOO 0. I3O2C-01 0 S6B1E-02 0 67SOEf01 0 40001+00 0 OOOOEiOO 
4 O   14 10F+0? O   98JIK02 0   2972E+00 0 1499F+0? 0 9998F+00 0 iiajF-oi 0 423SE-02 o 6750EI0I 0 aoooEtoo 0 OOOOF»00 
5 O   14ME»02 0.9B2BE<02 0   2955E»00 0 I499C02 0 9997EIOO 0 2441E-0I 0 17HE-02 0 6750E+01 0 SUOOE+00 0 OOOOE»00 
e O   1413E+02 0   9B33F+02 0   J937E+00 0 I499F+02 0 999SF«0O O 3B6EE-0I -o 1Vi4E-02 0 6750E*01 0 1000E+01 0 OOOOF+OO 
7 0   14I4E+02 0   9837E+02 0   2875E-OÜ o I497E*02 o 9996E40O O 2 950E-0I ■0 3782E-02 o 67bOE<01 0 1200CiOt 0 OOOOE+00 
a o i4iae*o2 0.9B44E+D2 0   2B13E»00 0 M90E»O2 0 999t)E<0O 0 299CE   01 0 6074E-02 0 6750E*01 0 140OF+0I 0 .OOOOE » OO 
s O   I4 17F+02 0.9849E+02 0   27SSE+00 0 I494£t02 0 99r«7EtOO 0 2179F-OI 0 72I1E-02 0 G7SOEI0I 0 IE00E+OI 0 OOOOE+OO 

(0 0. 1420CI02 0 98S6E»02 0   2"'fi7E»00 0 l497E«n2 o 9999E400 0 9539E   02 -0 89326-02 0. 6750E<01 0 1800F+OI 0 .OOOOE » 00 
11 O   1420F+0? 0   989«F+02 0   2767E+00 0. 1497E*02 0 1000E*01 0 131SF-15 0 B672E-02 0 675OE<0l 0 20OOE»0t 0 OOOOE+00 

VAR1AB1 FS   AT 1  .    J   »          11. 29 

K PRFSSURF TEMPERATURE MACH  NUMBER TOTAL   PRESS U-rOSINE v-cnsiNF W-COSINE X Y z 

> m o n 
■H 
3D 

4i 



Listing B-6. Continued 
1 o. 14 10E+02 0 9327H02 0 70K9E»00 0 149BE+Ö2 0 10O0E+OI 0 OOOOE too 0 5 361E 02 0. 7OO0E+0I 0. oooot+oo 0 OOOOE+OO 
2 0. 1410E«02 0 9827E+02 0 2959E»0o o. W9BE+02 O. 10OOE+0I 0 4470E 02 0 BOBOE 02 0 7O00E+OI 0 20OOE+OO 0 OOOOE+OO 
3 0, 1410E+O2 0 OS27E+02 0 29b7E»00 0. 1499E+02 0 BaasE >oo 0 99 1 JE -02 0 3S1BE -02 O. 7O00E+O1 0 4000FI0O O OOOOE+OO 
4 0. 14IIEt02 0 9B2BE+Ü2 0 29G3E+00 0 M99E»02 o 9999E+00 0 .1474C 01 0 267 IE -02 O 7OO0E<0l 0 eooob+oo 0 OOOOE+OO 
5 0 14 12E»02 0 9B30E+02 0 2943E»0O 0 149BE»02 0 999BE+O0 O I77BE -01 0 787 2E -03 O 70O0E+01 0 80OOE+OO 0 OOOOE iOO 
6 0 14I3E+02 O BB33E+02 0 292IE+0O 0. I499E«02 0. 999BE >00 0 204 IC 01 -0 79B6E -03 O 7OOOE+01 0 lOOOt »Ol a OOOOE+OO 
7 0. 1414E»02 0. 983ü£»02 0. 2878E»00 0. 1497E+02 0 999BE+00 0 207»>6 ■01 -0 20O4E -02 0. 7OOOE»01 0 1200E+01 0 OOOOE+OO 
a o 14ISE+02 0 9H42E+02 0. 3 a 30E»00 0. 1496EtQ2 o 999BE»00 O 1991E ■Ol 0 32B1E 02 0 7CO0E+0I 0 1400E<01 o OOOOE+OO 
9 0. 1413£>02 0 9B45E+02 0 2735E+00 0. I494E+02 0. 9999E+00 0 1347E 01 0 3727E 02 0 7OOOE+0I 0. 1BO0fc+OI 0 OOOOE+OO 

in 0. I417E«02 0. 9840E»02 0 2S04E*OO 0. 1496E+02 0 IO0OE+O1 0 407OE ■02 ■0 641BE -02 0 7000E+01 0 1BOOE>OI 0 OOOOEtQÖ 
11 0 1417E+07 0 0B49E+O2 0 2BD4E+00 0 1496E>02 0. 10O0E+O1 0 325 IE 16 -0 5240E -02 0 7000E+01 o 2000E»Ol 0 OOOOE+OO 

VARJABLE5   AT   L.   d   ■ 

K PRESSURE TEMPERATURE MACH   NUMULH IOTAL   PRESS U-CUSINE V-COSINE «   COSINE A V 2 

1 0. 141IE+02 0.9B2BE+02 0   2942EIOO 0 1498E+02 0. 1000E»OI 0 OOOOF+OO 0. 6OO2E-03 0 7250E+01 O OOOOE+OO 0 OOOOE+OO 
2 0. 14 1IE+02 0   982BE+02 0   29426.+0O o. 1498EI02 o 1OO0E+01 0 3640E-02 0 I74BE   02 0 7250E+01 0 .3000000 0 OOOOE»OO 
3 0 14 1 IE+02 0.9B29E+02 0   294IE+0O 0 149SE+02 0 10OOEIO1 0 G9BIt-02 -0. 3453E-03 0 7250E»01 O. 4O0OE+O0 0 OOOOE+OO 
4 0. 1412E+03 0.983OE+02 0.294IE»00 o 1499E+02 o lOOOEtOI 0 998 1E   02 -0 4B43E-03 O C250E+OT 0 60OOE+O0 0 ,OOOOE»OO 
5 0. I4I2E+0J 0  9831E+02 0   2934E+O0 0 1499E+02 0. 9999E+00 0 116BE   01 -0 6374F-03 0 7250E+01 0. 8000E+00 0 OOOOE+OO 
6 0. 1413E+02 0  9833E+02 0   2915E+O0 o I4S9E+02 0 9999E+0O 0 133 IE-01 -0. 290BE-04 0 7250E+01 0 I0O0E+01 0 , OOOOE+OO 
7 0. 1414E+02 O.9836E+02 0.2879EIOO 0 I497E+02 0. 9999E+00 0. 1357E-0I 0 BS99E-OJ 0 725.0E + 01 0 I2D0E+01 0 OOOOE.OO 
8 0 1414E+02 0.984 IEi02 0   2B40E+00 0 14S6E+02 o 9999E+00 0 I263E-Ü1 0 I236E-02 0 7250E+01 0 I400E+01 0 OOOOE+OO 
9 O 141SE+02 0.9B44E+02 0   28I7E»00 0. •495E+02 0. tOOOE'OI 0. S24SE-02 0 I645E   02 o 7250E+01 0 1600E+01 0 OOOOE+OO 

10 0 1416E+02 0   9B47EI02 0   2827F+0O 0 I496E+02 0 (OO0E+01 0 245SE   02 -0. 6164E   03 0 725OE»01 0 lSlME + Ol 0 OOOOF+OO 
1 1 0 1416E+02 0  9B47E+02 0   2822E+OÖ 0 I496E+02 o lOOOE+OI 0 32321-IB 0. B465E-03 0 7250E>OI a 2000F+01 0 OOOOE+OO 

VARIABLES   AT   L .   J   ■■ 

s 
K PRESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS U-CUSINE v-cnsihE W-CDS1I NE X V L 

1 0. 1412E+02 0.9830E+02 0 2935E+O0 0 1499E+02 0 1000E+01 O  OC4X1L+00 -0   3C31E -02 0 750OE«Ol 0 OOOOF+OO O OOOOE+OO 
2 0 I412E+02 O.9930E+O2 0 2934t« OO 0. 1499E+02 0. I0O0E+01 0  32I0E-O2 -0  280IE -02 0 750OE«OI 0 20O0E+0O 0 .OOOOE.OO 
3 0 14I2E+07 0   9831E+02 0 293SF+00 0 <499E»02 0 1000E+01 O  SI30E   02 -O.3E49F -02 0 7S0OE10I 0 4OOOE+0O 0 OOOOF+OO 
4 0 1412E+02 0   9331E+G2 O 2 937F100 0 1499E+02 0 1000E«01 0   7102F   02 0   2S39E 02 0 7500E+01 0 6000E+00 0 OOOOEtQO 
s 0 1413E+02 0   9832E+02 0 293 IE »OO 0 1499EI02 0. 1000E+01 0   B186E-02 -0.1538E -02 0. 7S00E+0I 0 BOOOC'OO 0 OOOOE »00 
6 0, 14I3E+02 0   9833E+02 0 2912EIOO 0 1439E+02 0 IOO0E»01 O   9392E-02 0  5I54E •03 0 7500E+O1 o IOOOF+01 0 OOOOE + OO 
7 0 14I3E+02 O.933GE+02 0 2879E+QO 0. 1497E+02 0. 9999E+00 O.9656E-02 O  2SB3E 02 0 . 7500E »01 0 1200E+0I 0 .OOOOE»00 
a 0 14I4E+02 0.9839E+02 0 284SE+0O 0 1495E+02 0. 1000E+01 0   874lt-02 O  4200E -02 0. 7&O0E<OI 0. 14OOE+0I 0 OOOOE+OO 
9 0 14I4E+02 0   9S42E+02 0 2828E<O0 0 1494E+02 0. lOOOOOl 0   BS22E-02 O  S275E 02 0 76O0E+01 0 16O0E+01 0 OOOOE (OO 

10 0 14I4E+02 0   9344E+02 0 283OE+00 0 1495E»02 o 1000E+0) 0.2209E   02 0.4439F 02 0 75O0E»01 0- I60ÜE+01 0 OOOOF+OO 
11 0. 14 14E+02 0   9844E+02 0 2B2E1E+00 0 149SE+02 0 1OOOE+0I 0.322UL-IS 0.5385E -02 0. 7500E«0I o 2O00E+01 0 OOOOE < 00 

VARIABLES   ATI.   J   > 

K PRESSURE TFMPERATURE MACH   NUMBER TOTAL   PRESS L 1-COS INE V-COSINE V-COSINE X » I 

1 0 1412E+02 0  9829E+02 0 29251+00 0 I498EI02 0. 100OE+O1 O. OOOOE»OO -0 B17IF-07 0 7750E+01 0 OOOOE»00 0 OOOOF+OO 
2 0 1412E»02 0  9829E»02 O 2935F+00 0 I498E+02 0 lOOOEtOI 0 234IL-Q2 0 59G9E-02 0 7750EI01 0 2OOOE»00 O .OOOOE»OO 
J 0. I4I2E+02 0   9B29E+02 O 2920E'OO 0 1499E102 0 1000E»OI 0 30Ü4E-02 -0 5292E-02 0 i ;aoE»oi 0 400OEIO0 0 OOOOEtoo 
4 0 1412E+02 0   9B30E»O2 o 2930E+0O 0 1499t»02 0 lOOOEtOI 0 41 ICC   02 -0 3B44F-07 0 7750E»01 0 «>ooot+oo 0 OOOOF+OO 
5 0 1413E+02 0.983lC»02 0 2926E»0O 0 1499F+02 0 lOOOEtOI 0 4U14E-02 -o 1801E-02 0 7750E»0I 0 aoooF+oo 0 OOOOEtOO 
E 0 I413E>02 O.9B33E+02 0 29l0E»0O 0 149SE+02 0. l0OOE»O1 0 52S4E-02 0 75G4E-03 o 77SOE»01 0 lOOOEtOI 0 OOOOt»00 
7 0 1413E+02 0   nfi3EE+02 0 23811+00 0 t497E»02 0. IOCO£»01 0 5372E02 0 3294F-02 0 77S0E»0I 0 I200L+01 O OOOOF+OO 
a 0 I414E+02 O.984OE+02 0 2853E+0O 0 149BE+02 0 1000E+01 0 4B8bt-02 0 5342E-02 0 7750E»OI 0 140OE»01 0 OOOOE'OO 
9 0 1414E»02 O  9B43E+02 0 2839E»00 0. 1495EI02 o 10UOE+01 0. 331BE-02 o GB231-02 0 77E0E+OI 0 16O0E10I 0 OOOOE+OO 

10 0 1414E»02 0  9845E«02 0 2H40E+00 0 1496E+05 o 1000E+01 0 1994b-02 0 7B71E-02 0. 7750E»01 o IBOOE+OI 0 OOOOE+OO 
1 1 0. 1414E+02 0  984SE+02 0 2B39E+00 o 1495E102 o 1O00E+01 t) 160BE- 16 0 792SE-02 0. 7750E+01 0 3OÜ0E»O1 0 OOOOE+OO 

VARIABLES Ar L, J ■=   II.   33 

PRE5SURE  TEMPERATURE MACH NUMBER I01AL PRESS   U COSINE 

■413E+02 
113E+02 

O 9930E+02 
0 993SE+0? 

0   2925E»00 
•)   293M+00 

O   I499E+03 
0    1499C'02 

O   IOO0E»0' 
U    IOOOE»0 

OOOOt+OO   -0   2226E-02 
18796-02      O   222BE-02 

O.SOOOE+01 

0 aoOOE»Ol 

0  OOOOE + OO     0 OOOOE' 
0   2000t+00     O OOOOF 

D 
O 
-H 
3J 
CO 
-«J 
I 
lo 



Listing B-6. Continued 
3 '413E+02 0 9B34E+02 O 2927E+0O 0 1500C+02 0, .1000E+C > .3568E02 0 6S34E-U3 0 8000EI01 0 4000E+00 0. 2000t 
4 .413E+02 0 9B34E+02 O.293OE+C0 0, . 1500Cl02 o 1000E4C t 3424E-02 0.388 IE-03 0 80O0E+O1 O eoooEioo 0 2000t 
5 U.I413FI02 O.BB33E+02 0.29I6E+OQ 0 14996102 0 I00OE+01 0 ,318 IC.-02 O.B392E-04 0 BOOOE +01 0 80O0E+O0 0 2000E+U1 
B 0 1413E+02 Q.9B3JE+02 Ü 29O9E+O0 0 1498F+03 o 1000E+OI 0 <201E-02 -0 7037E-O4 0 .BOQOE-iOl 0 lOOOEiOl o 2000F+OI 
7 0 14 13E+03 0.9B3bE«02 0.28B0E'OQ 0 1497E+02 0 IOOOE+01 0 43OBE-02 -0. M3RF-Q3 0 . 80O0E + 01 0 130OE<0l 0. aoooE+01 
B 0.1413E+02 0 9B3GE«02 0 3&!>2E+O0 0. 1495t>Ü2 0 1000E+OI 0 .4170E-02 -0 341IE-03 O BOOOE+01 0 140OE+01 0 20OOEIO1 
9 0.14131+02 0.BB39E+C3 Ü.2B3BE1CO 0 I494E+02 0. IOOOE+01 0 ,276SE-02 -O SObüt-03 O .8000F+O1 O. lfiOOE+01 o 3O00F+OI 
10 0 I413E+03 O.9839E+02 0 2640E-OO 0 1494E+02 0. 1000E+OI 0 2SOOE-02 -O 1531E-02 O 800OE+O1 0 1B00E+01 0 2O00E+01 
11 0-14 13E+02 0.98 39E+O2 0 2B40E+O0 0. 1494ti02 0 IOOOE+01 0 3JI6E-1B -0.1531E 02 0 ,8000E+01 O. 2OO0E+01 0 2000t+01 

VARIABLES AT L. 0 -   11. t 

K PBESSUHt TEMPERATURE MACH NUMBER TOTAL PRISS U-CDSINE V-C051NE W-CUV INC X V 7 

1 0.1017E+02 O.S95OE<02 0 T86OHO0 0 ISOUE<02 o 1000E+01 0 OOOOEiOO 0 OOOOE+OO 0 OOOOE+OO O OOOOE+OO 0 25O0C■01 
2 0.1017E+02 0.89S0E+02 G.7660E<00 o 15O0E+O2 o. IOOOE+0 1 0 ,OO00F+0n a ooooL+oo 0 OOOOEIOO 0 1OO0E+00 0 2S00F+H1 
3 0 1017E+02 O.895OE+02 0 7SCUEI0O 0 18OOE<02 0 IOOOE+01 0 OlOÜE'OO 0 OOOOE+00 0 .OOOOE+OO 0 2000t tOU 0 2&00EI01 
4 0.10I7E+02 0-8950E+O2 0 7660F+OO 0. 1500E*0J 0. 1000E+O1 0. OOOOE+00 0 OOCMlbfOO 0 .OOOOEiOO 0 3000E+00 0 2500F+OI 
5 0.1017E+0P 0.S9S0E+02 O./6blE+O0 0. 1600E+02 0 IOOOE+01 0 ,UOOOE «00 O.OOOOF+00 0 OOOOE + OO 0 4000E+00 0 25O0E+O1 
6 0.I017E+02 O.B9SOE+02 0.7661E+00 0 150OE+02 0 IOOOE+01 0 OOOUE400 o ooooc'oo 0 .OOOOE+00 0. 5000E+00 0 ,2500t+OI 
7 0 1017E+03 0 B949E+Q3 0 /GGlE+OO 0. 1500E+02 0 IOOOE+01 0 OOOOE+00 0 00O0F+0O 0 OOOOE+00 0 60O0E+00 0 ■250OE+OI 
a 0.1017E»02 0.89J9E+03 0 766IE4-00 0 150OEIO2 0. IOOOE+01 0 00O0E4 0O o.ooooooo 0 .OOOOE+00 0 70O0E+0O 0 2500t+01 
9 0 1017E+02 U.8949E+02 0 7661E+00 0 1500E+0? o IOOOE+01 0 OOOOE+00 0 OOOOE+00 0 OOOOE+00 0 BOOOEiOO 0 2500E+01 
10 0. 1O17E»02 O.E943E+02 0 7Bti2E»O0 0 I500E>02 0 IOOOE+01 0 .OOOOE'OO 0 OOOOE+OO 0 OOOOE+OO 0 9000E+00 0 25O0CI01 
11 0.I017E+O2 0 S949E*02 O.7662E+00 0 15O0F+O2 0. 1000E+OI 0. .ÜOOOf+OO O.OOOOE»00 0 OOOOE+OO 0 1OO0E+O1 0 2SOOE+01 

VARIABLES AT L. J «   31, 2 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-C05INE v-ruulNC W-C0S1NE K Y 2 

1 0 IQ17E'02 O.8350E+02 0 766IHOO 0 15OOH02 0, tOOOE'OI 0 OOOOL > 00 0 OOOOE+OO 0 2500E+00 0 OOOOE+00 0 2500F+O1 
I 0 I017E+02 O.895OE+02 0.7661E+00 0 1500E+02 0 1O0OE+O1 ■0 4240E-05 0 OOOOF+OO 0 25O0E+O0 0 10O0E«00 o 2S00E+O1 
3 0 1017E+02 O 895QE«02 0 7861E+00 0 15OOE+02 0. IOOOE+01 -0 6503t-05 0. I928C 20 0 2600E+00 o 200OE+00 0 250OE+OI 
4 0 1017E*02 Q.8950E+02 0 7661E+00 0. 1500E102 0 IOOOE+01 -0 9296E-05 0 OOOOE+OO 0 2500E+00 o. 300OE+OO 0 2500EI-01 
5 0. IOITE+02 O flT50E+O2 0 766IE+00 0 1S0OE+O2 0. IOOOE+01 -o 11R7E-04 O OOOOEiOO 0 3S00E+O0 o. 4000E+00 0 250OF+OI 
1 0 1017E+02 0 895OE-02 0 7662E+O0 0. 1500E+02 0. IOOOE+01 -D 1Ü49E 04 0 1928F-20 0 .25006+00 0 50OOE+0O 0 250OE+01 
7 0.1017E+02 0 B95OE*02 □ 76G2EI0O 0 150OE<02 0. IOOOE+01 -0 1422E-04 0 1928E-20 0, 250OE+O0 o. 6000E+00 0 2500F+O1 
a 0.1017E+02 0.S9SOE+02 0.7662E+OO 0 15O0E+O2 0 IOOOE+01 -0 .I297E-04 0 OOOOE+OO 0 250OE+00 0 7000E>00 0 25O0E+01 
9 0 1017E+03 O.895OE»02 0 IG63EKOO 0. 15O0E+O2 0. IOOOE+01 -o. ,1O4SE-04 -0.38S5E-30 0. 2SOOE+00 0 BOOOE+00 0 2500E+OI 
10 0.l017E*O2 0 B950E+02 0 IRS3E+00 0 15O0E+O2 0 IOOOE+01 0 7525E-05 0 0OOOL«00 0 2500EIOO 0 9OO0E+O0 0 ,2500F+ni 
11 0 1017E+02 O.B9SOE+02 0.7663E+00 0. I500E+02 0 IOOOE+01 -0 61EBE-19 0 OOOOE+OO 0 2500E+O0 0 IOOOE+01 0 2+JO0C+01 

VARIABLES Al L. J »   31. 3 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS L I-COSINE V-C0S1NE W-C05INE X ¥ / 
1 0.1017E+02 O.8950E+02 0 7S60E+OO 0 15O0E<02 0 lOOOE+OI 0. OOOOE+00 O OOOOE+00 o 5OO0E+00 o. OOOOE+00 o 2600E+OI 
2 0 1017E+02 O.8950E'02 0 7660E+0O o 15O0E4U2 0 IOOOE+01 0 32J3E-04 o.ooooEioo 0 5000EIOO 0 inooEiOO 0 2500E+01 
3 0.I017E+02 O.8950E+O2 0 7660E+0O 0 15O0E+O2 0. IOOOE+01 0 /I 1 IE-04 0 1928E-20 0 5000E+00 0. 20O0E+OO 0. 2500t*01 
4 0.1017E+02 0.895QE402 0.7660E+O0 0 15001+02 0. IOOOE+01 0 9BOUE-04 0 OOOOE'OO 0 5000E<00 0 3OOOE+0O 0 2SOOE+01 
5 0.1017E+02 Ü.8949E+02 0.7660E+00 O 1SOOE+02 0 10O0E+01 0. I200E-03 0.OOOOE+00 0 SOOOE+OO 0 4000E+00 0 2500E+01 
6 0.1017E+02 O.B949E+Q2 0 766OEIO0 0 1500t < 02 0. ioooe+oi o 127BE-03 0 1928E 20 0. 50O0EIO0 0. bOOOE+OO o 2500E+01 
7 0.1017E+02 0.B949E+02 0 76G1EI0O 0 1500E+0J 0 IOOOE+01 0 I253E-03 0 1928E-9U 0 5000E+00 0. 6OO0E+00 0 2b00E<01 
e 0 1017E+O2 0.B949E+02 0.7661E-00 0. 15O0E«02 0 IOOOE+01 o I0&6E-03 0.OOOOEi00 0 5OOOE+00 0 700OEI0O o 25O0E+01 
9 0.1O17E+02 0.S949E+02 0 7681E+00 0. 1500E+02 0 IOOOE+01 o. 7E5SE-04 -0 3S57E-20 0. 5O00E+OO 0 BOOOE+OO 0 2600EI01 
10 0. IO17E+0? 0 8949E+02 0 'UClE'OO 0 iscoetoa 0 IOOOEI01 0 3B02E-04 0 OOOOEIOO 0 5000E»00 0- 90O0E+0O 0. 25O0E+0I 
11 0. I017E<02 O.B949E<02 0 7661E+00 0 15004 + 02, 0. IOOOE+01 0. 4937E-1S O.OOOOb+OO 0. SOOOE+OO 0 IOOOE+01 0. 2bO0E<01 

VAH1ABLES AT L. J »   31, 4 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS 1 l-COSINE V-C0S1NE W-COSLNE X ¥ l 

1 0.101ESE+02 0.3951E+02 0 76böE«0O 0. 1500E+02 0 1O00E>O1 0 OOOOL+OO 0 OOOOfc+OO o 7500E+00 0 OOOOE+OO 0. 260OEI0I 
2 0 101BE+U2 0 a95 1E<02 0.7E-58E + 00 □ 1E00E+02 0 IOOOE+01 0. 2B54E04 0 OOOOE+OO 0 75OOE+O0 0 1000E+00 0 2500F+0I 
3 0. 1018E+O2 O .8951E+02 0 76bSE+00 0, 1S0Ot+02 0. 1O0OE+O1 0. 630TE-04 0.I928F-20 0. 750OEIOO 0 2000t«00 0. 2500EI01 
4 0. 1018E+O2 0.895H>02 O 7659E+00 0 1500Ci02 0 IOOOE+01 0 823UE 04 0 OOOOEiOO 0 7500EI00 0. 300OE+OO o 250OE+0I 

> 
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Listing B-6. Continued 

5 0.10I8E+O2 O B9SOE+02 O 766 IE»00 0 16O0EI02 0. lOOOE'OI 0. 8837E-04 O.OOOOE'OO 0. 75O0E+00 O 4OOOE+0O 0 3500E«01 

6 0.1017E+O2 O.B950E'O2 0 7662E+00 0. 1501E+02 O. 1OO0E+01 0. B094E-04 0.9637E-2I 0 7500E + 0O 0. 5OO0E+O0 0 25O0E+01 
7 0. 1017E+02 0 B9S0E+02 O.76S4F+00 0. 1S01E tOl 0 1O00E+01 0. 56 IOC 04 0.I927E-20 0. 75O0E+00 0. EOOOE+OO 0 ISOOE'OI 

S 0.1017E»02 O.B950E*02 0.7B69E'O0 0. 1S01E+O2 0. 1D00E+01 0. 359IE-04 0 OOOOE+OO 0. 7SOOE+O0 0 7000E+00 0 23OOE+01 

9 o. \ont>oa O.B95OE+02 0 7666E+00 0 150 IE+01 0 I0OOE1OI O 1S42E-04 -0.3BS3E-20 0. 7S00E+00 0 aoooE'oo 0. 2&O0E«01 

10 0. 1017E+02 O895OF+02 O.7667E+0O 0 1501E+02 0 1000E+01 0 7BB5E-0S 0.OOOOE+OO 0 7S00E+00 O 9000E+00 0 25OOE'01 

1 1 0.tO17E'02 O.B950E+02 0 7667000 0 I501E+02 0 lOOOE'OI 0. 6I65E-19 O 0OOOE<0O 0 75O0E+0O O. 1O0OE+O1 0. 2SO0F+0I 

VARIABLES AT L, J «   21. 5 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U -COSINE V l-COSINE W-COSINE X Y 2 

1 0. I01BE+02 0.89S2E+02 0 76B1F+O0 0. 150OE+02 0 1000E+0I 0 OOOOE+00 0.OOOOE+OO 0 10O0E+01 0 OOOOE+00 0 2SOOE«01 

2 0. I01BE+02 0-B9S2E+02 0.765 IE+00 0. 1S00E<02 0. 1000E+OI 0. 2446E-03 0.0OO0E<0O o. 10OOE+0I 0. 100OE+O0 0. 2S00E+01 

3 0.1018E+02 O B951E+03 O.7bb2l+O0 0. 1500E+02 0 1000E+0I 0. 533 IE-03 0 241 l|-31 0 1000E+01 0. 2OO0E'0O 0 2500C01 

4 0. 101BE+02 O.89S1E+02 0 7654E+O0 0 1S00E'02 0. 1000E+OI 0 7439E-03 0.OOOOE+OO 0 1000E+01 0 3000E+00 0 250OE+O1 

5 0 1017E'02 O.B9S0E4O2 Q.7657EIOO 0 isooe+02 0 1000E+OI 0 91BIE-03 O.OOOOEtOO 0. 1000E +01 0 40OOE+O0 0. 2SO0E+01 

0 0. IOI7E+D2 O.8949E+02 0.76S9E+00 0 1499E+07 0 lOOOE+OI 0. 99BBE-03 -0.4B22E-21 0. 1OO0E+O1 0 5OO0E+00 0 2SOOE10I 

7 0,I017E+02 O.8948E+02 0 76S2E+O0 0. 1499E'02 0. icooE+01 0. 9994E-03 -0.I507E-22 0 100OE+01 O. 6000E+00 0. 2SOOE+0I 
a 0.10lGE»02 O B947E<02 0 7ES4E+O0 0. 1499E+02 0. 1000E+01 0 B7BOE-03 O OOOOE+OO 0. 10OOE+01 O. 7OO0E.0O o 25O0EI01 
9 0.1016E+02 0.3946E+O2 0.7B66E+00 0. 1499E+D2 0. IOOOE+01 0 6S59E-03 -0 4B22E-21 0 1O0OE+OI 0 8000E+00 o. 2S00E+O1 
10 0 IOIBE'02 0.8946E+02 0 166Jfc*CO 0 1499E+02 o 1000E+01 0. 240UE-03 0.OOOOE+OO o 10OOE+OI a aoooE'OO 0 250OE'0l 
1 1 0. 101SE->02 0.B946E+O2 0 7667F+00 0. I499E+02 0 IOOOE+01 0. I975E-»7 O. OOOOE+OO 0 1O0OE+OI 0 lOOOE'OI 0 250OE'Ol 

VARIABLES AT L, J -   21. G 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V COSINE W-C0S1NE f. Y Z 

1 0. 1O20E+02 0 895SE+02 0 7631E+CO 0. IS01E+02 0 IO00E+Ü1 0. .OOOOE+00 O.OOOOE'OO 0. I2S0E+O1 0 OOOOE+00 0 25OOE+01 
2 0.IO2OE+02 0.8958E<02 0 7C31E.+00 0 IS0IE+O2 o. lOOOE'OI 0 4i01t-O3 0.OOOOE+OO o 1250E+01 o . IOOOC'00 0 25OOE+0I 

3 0. 102QE + 02 0 S957E+02 0.7635E+CO O 1501E+02 0. lOOOE'OI 0 9494E-03 -0.1930E-20 0. 12S0E+01 0 2OO0E+O0 0. 25O0E+01 
* 0. IO20E+02 0.895GE'O2 0.7C4IE+O0 O 150IE+O2 o lOOOE'OI 0 .1303E-02 0 OOOOE+OO 0. I250E*01 0. 3OO0E'00 0 25O0FI01 
5 0. IO19E+02 0.B954E+02 0 7650E+O0 0. 1S01E+02 0. IOOOE+01 0 1514E-02 O.OOOOE'OO 0 1250E+OI 0 40O0E+00 0 2SO0E+01 

s 0 1Ol8E*02 0.6952E<02 0 7GGUE+00 O 1501E+02 0. 1O0OE+01 0 15S3E-02 -0.1937E-20 a. 1250E+01 o SOOOE+OO 0 2500t'01 
7 0 1O17E+02 0 B949E+02 0 TG72E+00 0. 1501E+02 0. lOOOE'OI 0 .1374E-02 -0 I32SE 20 0 1230E+01 o 6O0OE+0O 0 2SOOt'O1 

S 0. 101ÖE+02 0 B947E+02 0.76B5E+00 0, 1502E>02 0. lOOOE'OI 0 .1013E-O2 0.OOOOE+OO 0 I250E»01 o .7OOOE+0O 0 2SO0E+O1 
9 0 1015EI02 0 B945E'02 0 7897E»00 0. 1503E+02 o 10OOE+0I 0 !>42lb-03 a 1922E-20 o I2S0E+01 o . 8 UOO E 100 0 25O0EIO1 

10 0.101SE+03 0 B943E+02 0 770&E+0O O 1&03E+O2 0 1000E+01 0 13G3E 03 0 OOOOE+00 0 I25OE+01 0 9000E+00 0 2S00E+OI 
1 1 O.I015E+02 0 B943E'02 0 770SE«0O 0. 1303£'03 0 lOOOE'OI 0 9B3CE IB 0 O0OOE«(X> o l25OE<0l 0 lOOOE'OI 0 .250OE+OI 

VARIABLES Al L. 0   -         21. 7 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V COSINE U-CQSINE X ^ z 

1 O »025E+02 0 89G9E+02 O.75B4E+00 0. 1501E+O2 0 1000E+01 0 OOOOE+00 0.OOOOE+00 0 1500E«01 0 OOOOE+OO 0 .250OE+01 
2 0.1025E+02 0.8969E+02 O 75B4EI00 0. 1501E+O2 0. lOOOE+OI O !G2t>E-02 a aoooE+oo o I5O0E+01 0 .I0OOE+00 o 2500EiOI 

3 0. 1024E*O2 0.B9G7E+02 0 7993E+00 0 1500E+O2 0 lOOOE'OI 0 35S5E-02 -0 386BE-20 o 1SO0HOI 0 2OO0E+00 0 .2500E+01 
4 0. 1023E+02 0 8964E+02 0.7€O6E'O0 0 1SOOE +02 0. IOOOF mi 0 SIO1E-02 0 OOOOE+OO 0 150OE•Q1 0 3UOOE'0O 0 .2SOOEI0I 
5 0 I021E+02 0.89S9E+02 O TSZSt+OO 0 150OE+O2 0 ICOOE+01 0 6526E-02 0 OOOOE+OO 0 1500E+0I 0 4000E+0O o 250OE+0I 
G 0. 10iaE»02 0.8952E«02 O 7S4BE+00 0 I499E+02 0. 10OOE+O1 0 7499E 02 -0 3860E 20 0 ISOOE'OI 0 SOOOE'OO 0 2S00E+0I 
7 0 101SE>02 0 B945E«02 O 7B72E400 0 1499E+02 o. lOOOE+OI o S029E-02 -Q 3867E-20 0. ISOOE+OI 0 6O00E+O0 o 2SOOE<OI 
a 0.1012EI02 0 8936E'02 0 77OOE+O0 0. 1497E+02 0 lOOOE+OI 0 7B61E-02 0 OOOOE+OO 0 1900E+01 0 7OO0E+0O 0 2SOOE+01 
9 0.1009E+02 0 B930E+02 0 77 16E+O0 0. 1496E>02 0 lOOOE+OI 0 697 5E 02 O 771IE-20 0 ISOOElOl 0 BOOOE'OO 0 2500E'01 
10 0.10O4E+O2 0.891BE+O2 O 7743EIOO 0 1493E+OZ o. lOOOE+OI 0 4S14L-02 0.OOOOE+OO 0 15O0E+O1 0 9000E+OO o 2SGOE+01 
11 0.1004E+02 0 B91BE«03 0.7743E+0O 0. 1493E+02 0 lOOOE'OI 0 .6320E-16 O.OOOOEiOO 0 .ISOOE'OI 0 lOOOE'OI 0 .250OE'O1 

VARIABLES AT l. 0 =■   21. B 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE 1 J-C05INE W-COSINE X V Z 

1 0 1037E*02 O.90OOE'O2 0 745BE+0O 0 1500E+0? 0 lOOOE'OI 0 OOOOE+OO O OOOOE+00 0 ,I750E«01 0 OOOOE+OO 0 .250OF+01 
2 0. 1037E+O2 0.90O0E'02 0 745BE+00 0 150OE+O2 0. 1OO0E+OI 0 3623E-02 O.OOOOE'OO 0 175OEi0l 0 .IOOOE'00 0 2500C'01 
3 0.1036E+02 0.B99BE+02 0 7473EIOO 0 150OE+02 O. 10O0E+OI 0 7G12E-02 -0 3B93E-20 0 .1750E+01 0 20OOE+OO 0 3SOOt tOt 
4 0 1033E+02 0 B9B9E+02 0 7S02E+OO 0. 1500E+02 0 S999E+00 0 10BOE-01 0 OOOOE'OO 0 . 1750E+OI 0 30O0E«OO 0 25.00E+01 
S '030E»02 O.B9B1E+02 0 7537E'00 0 1501E+O2 0. 999SE+0T ,13BIE-01 O OOOOE+00 0 . 11BOE+01 0 40OOE+O0 0 2S0OE' 
6 324E+02 0   B9BBE+02 0 7596E+OO 0. 1502E+O2 0 9999E+0I . 153IE-01 -0.3B65E-20 0 . 175OE<0l 0 50O0E«OO 0 2S00E 

o 
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Listing B-6. ConÜnued 

M 

7 020E+02 0.3996E+02 0.76S1F+00 0. 1503E+O2 0  9999E+O 1644E-01 -0   3852E-20 O. 17 50E40 1 O. 60OOE4OO 0 2500E 

8 0I1E»02 0.8933E+O2 O.7755E+00 0. 1S04E4O2 0.9999E<Ov. 1422E-OI O.OOCOEiOÜ 0. 17 50E'01 O 70O0E«OO 0. 2S00E 

9 0.1O06E+O2 0.8920E+02 O.7B2ÜE+00 0. 1507E+02 0 9999E+O0 0. 13O2E-01 O.762IE-20 0. 1750E+OI 0. SOOOE+OO 0 2SO0E+01 

10 o.9asiE+oi O   88756*02 O  8039E+00 O I512E+02 0. 100OE+0I 0 1594C-02 0  OOOOEfOO O I7S0E+0I 0 9O0OE*00 0. 2S0OE+01 

( 1 o.9aaiE*oi 0.8B75E+02 0.8039E40O 0. 13126+02 0. tOOOE>01 0. 1543C   16 OOOOOEHOO 0. 1750E401 0. 10006 401 0. 2500E+01 

VARIABLES  AT L,   J  ■       21. 9 

K PRESSURE TEMPERATURE MACK  NUMBER TOTAL   PRESS U-C0S1NE « ■COSINE •-COSINE X Y z 

1 0   10G1E>02 O.905TE+O2 0.7225E+O0 0 15O2E4 02 0.1000E»01 0. 6285E- 16 O.OOOOEtOO 0 20OOE4OI 0 OOOOE4 00 O 2W)0Ei0l 

2 0.1061E+O2 O.9057E+O2 0.722b£*0O 0. 1502E+02 0.lOOOEtOI 0 7289E-02 0.0000E»00 0 2O0OE+0I 0 1OO0F+OO 0. 2500E+OI 

3 0.1059E4O2 0   9051E*02 0   7249E+00 0 1S02E+02 0   99S9E*00 0 I72OE-01 0  0O00E»00 0 2COOE40I 0. 2000E400 0. 25006lOI 

4 0.10S4E+02 0.9039E+02 0   73O0E40O 0. IS02E+02 0.9997E<00 0. 24S6E-01 0  000OE10O 0 20OOE401 0 3000E4OO 0 250OF+O1 

5 0.1049E*02 0-90286402 O.73Ö0E-00 0 1504E+02 0   9994E400 o. 3SI6E -01 O.OOOOE+OO 0. 1000E+01 O 4OOOE4 0O 0. 25O0E+01 

e 0   10386*02 0.B998E+02 0   7472E+0O 0 1503E+02 O.9S92E<0O 0 4 1 18E0I O.OOOOE '00 0 2OOOE401 0 SOOOE+OO 0. 3BOOL+01 

7 0.1032E+02 O.B98 1E+02 0   7573E+00 O. 1S09E+02 O.9985Et0O 0. SBIbE-01 0  0OOOL4-U0 0 2CO0E'01 0. 6000E+00 0 25O0E+O1 

8 0.1O08E+02 0   H919E+02 0.77B3E+00 0. I504E402 O  9963E»00 0. S743E-01 o.ooooE»oa 0. SOOOE-401 0. 7000E4 00 0. 25OOE101 

9 0.1O03E*02 0.69O2E1O2 0   79S4E+00 0. 1521E+Q2 0.99B7EtOO 0. B121E-OI 0  0000E*00 0 20O0E401 0 SOOOE+OO 0. 250OE+OI 

10 0   9534£»01 0.S773E+02 0   6325E+0O 0. 1502E4 03 0  9073E+OO 0 730OE-O1 -0   7 269E-20 0 3000E401 o 9000E4 00 0. 2500E4 01 

1 1 0.9534E+01 0.8773E+O2 0   B314C+00 0 1500E*02 0  9923E*00 0- 124OEI0O -0.7279E-20 0 20001. 'Öl 0 1000F-4-01 0. 25O0F+01 

VARIABLES   Al L.   J   -        2t. to 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL   PRESS U-COSINE V-COSINE tf-COSlME X Y Z 

1 0.1098E*02 0  9H9E+02 O.GBtOEtOO 0. 149BE*02 0.lOOOE+Ol 0- OOOOE'OO -0.3823E   20 0 2250E4O1 0 OOOOE+OO 0 2S0OF+O1 

2 0.IO98E+03 0.9149E»02 0.6811E+O0 0. 1498E+0? 0.9999E»0O 0. I379E-01 -0.3822E-20 0 2250E+01 o. 1062E+CO o 25O0E4 01 

3 O. 1O9SE+02 0.9144E+O2 0 083OE»OO 0. 14986*02 O.B995EfOO 0 3288E-01 -O  3B18E   20 0 22SOE»01 0. 312SF+O0 o 25O0E+O1 

4 O. 1O91E+02 0.9132E+02 0 «871F.+00 0 1496E+02 0   99B9E«0O 0 473JF-01 0  OOOOE'OO 0 2250E401 0 3I87E+00 0. 2500C101 

5 0-10B8E402 0   9124E+02 0   691BE+00 0. 1498E402 0   9976E*CO 0. 6869E-01 -0.7590C-20 0 32SOE40I o 47S0E+O0 0. 250OE+OI 

6 O.1076E+02 0.9097E<02 0  43995E+O0 0 I492E+02 0.99SSE*0O 0. 834EE-01 0 OOOOE+00 0 22506401 0 &3I2E+00 0 250OE1O1 

7 O. 10T3E+02 0   90B9E+02 0.7O7OE+00 0. 14976*02 0.993TE«OO 0. 1 117E*0O O  7SI7E-20 0 223OE40I 0 637SE+00 0 2S0OE+O1 

a 0. 10B2E+O2 0.9039E+02 0   M39E'Q0 0 14B4E+07 0.992 IE«CO 0 I264E+00 0 OOOOE+00 0. 22506401 0 7437E+0O 0. 25OOE+01 

9 0   1050E+O2 0   9039E+02 0   73096+00 0 I4SBE 402 0   aSblE'OO 0 leeiEtoo O.OOOOE+00 0 22SOE40I 0 BSOOE+OO 0 350OL+O1 

10 0. 1016E+O2 0.B965E+02 01352E4OO 0 14E5E*02 0   9841EiOO 0 1716E<00 -0   379OE-20 0 22S0E401 0 9562E+00 0 2S00E+01 

1t 0.1O16E+O2 0   8965E+02 0   733GE*QO 0. 14S3E402 0   970IE*0O 0 242SEtOO -0.37996-20 0 2250E401 0 1062E+0I 0 35O0E+OI 

VARIABLES   AT L,    J   ■        21. 11 

K PRESSURE TEMPERATURE MACH NUMBER TOTAL   PRESS U-CDSIKIE V-C0S1NE W-C0S1NE X » Z 

1 0.1I51E+02 0   9273E+02 0.6254E+0O 0. 1498E+02 0   1000E<OI 0 2476E-15 0  OOOOE'OO 0 2SO0E101 0 OOOOE+OO 0 2&00E + 01 

2 0    1I51E+Q2 0.9273E102 0   625GE*00 0 1498E+03 O.9998E*0O 0 , 1879E-OI 0   0000f-*00 0 2500E+0I 0 . 1125E>O0 0 2SO0EI01 

3 0.1150E+O2 0.92T1E+O2 0.6260F+0O 0 14976+02 0.9991E*O0 0 4225E-OI 0  OOOOE+OO 0 250ÜE401 0 ,22bOEiO0 0 . 250(16 4 01 

4 0   114BE+02 0.9268E+02 0   6269E+0O 0 M9ftF*G2 O.9981E«O0 0 61636-01 0  00001*00 0 2 50OE»0l 0 3375E+O0 o .2S0OEIO1 

5 0.114BE-02 O.9267E+02 0   62B4L+O0 0 1497E+02 0  99S2E«0O 0 8679E-01 0.0O0OF->O0 o 2500E+01 0 4SO0E+00 0 25U0C0I 

6 0   1144E402 0.9261E+O2 0   6289E+00 0. 1494E+02 0.9942E+OO 0 IÜ73E>00 o oooDEtao 0 .250OE+0I 0 .5625E+O0 0 350OE+O1 

7 0.1149E+02 0.9283E+02 0   63 I2E+00 0. I497E+OS 0.9'J09E*OO 0 I3G2E+QO 0  OO00F»0O 0 .2500E-4-01 0 67SOE+00 o • 25UOE401 

B 0   114ÜE-402 0   92606*02 0  6297E+O0 0. . 1493E<02 0.9B76E+00 0 .1571E*00 O.OOOOEiOO 0 .2500E401 0 7875E+00 0 25O0E+O1 

9 0   1144E+02 0  9269E+02 O.63I8CI00 o 1497E+02 0   9825EIOO 0 .I8C4E.00 -0   7S22E-2Ü 0 . 2S00E401 0 .9O0OE+00 o 2SO0E+O1 

10 0   I149E+02 Q   92896*02 O.6107E+O0 0 1478E+02 0   9765E»00 0 2ISBF+CO -0   7754E-SO 0 2500E»01 0 1012E+01 o 2500E40I 

11 O.1149E+02 0   9289C.02 O.6105E+0O 0 1476E+02 0.9701E+00 0 2425E»00 -O  7757E   20 0 250O64OI 0 . M25E+01 o .25O0E+0I 

VARIABLES   AT L,   il   •        21, 12 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL   PRESS U   COSINE 1 /-COSINF U-C0S1NE A y Z 

1 0. 11996+02 0   93H2E+02 0.5746E+00 0 1499E>02 0   10OOE->O1 0 .OOOOEtOO 0  OOOOCIOO 0 27S0E101 0 OOOOE+OO 0 250OF+O1 

2 0.1199E+02 0.93B2E+03 0   5/4BE100 0 145)36*02 0   9998O00 0 216BE-01 0 OOOOE+OO a 27SOE4-OI 0 1187EI0O 0 2DOOE4 01 

3 0.1I99E+02 0.9382EI02 0   5T4SF+00 0 1499E*02 0   9989E->00 0 4587E-01 0  OOOOEiOO 0 2780E401 0 ?31SE+0O 0 2500F+01 

4 0   1199E402 0   9383E+02 0.5738E*00 0 1499E+02 0   9977E+00 0 .G793E   01 -0   3T67L-20 0 .2750E401 0 3562E+00 0 25O0E4O1 

5 0.1199E+02 0.938SE+02 0   S73SC+QO O 1499E+02 0   9957E<00 0 .9277E-01 0  OOOOE+OO o 2750E4O1 0 47S0E+O0 0 2S00E+O1 

e 0. 120OE+O2 0.9387E+02 0   5716E+00 0 1498E4QS 0.9932E+0O o .1I61E»00 O.OOOOE400 0 .2750E401 0 5937E+00 0 .25O0E+01 

7 0. 1202E+02 0.9391E+02 0   S71ÜE+00 0 I5OOE+02 0   99COE40O o 1413E400 -0   3774E-J0 0 2750E-401 0 7125E+O0 0 25OOL40I 

B 0. 12056+02 0   9400E+02 0.5677E+OO 0 14996*02 0.988 IE«00 o . 1661E+O0 0  OOOOCtOO 0 2750E40I 0 .B312F+O0 0 250OE+O1 

o n 
■H 
33 
00 

-4^ 



Listing B-6. Continued 

H     O.1206E*02     0.940BE+O2     O.S641E+O0     0.1497E+O2 
10 0.1213E*O2     O.9429E+02      0.5469EIOO     O   1487E+02 
11 O.I2I3E+02     0.9429E+02      0.5468L*OO     a.l487E*02 

O.9616E+0O O 19O9E+O0 
0.9747E*O0 O 2236E+0O 
0.970IE + 00     0.2425E+00 

Q.7626E 20 0.2750E»Qt 
0 I5S6E-I9 0.2750EtOI 
0   1566E-19     O.2?SQE>01 

O 9S0OE*OO O 2büOHül 
O.I069E<01 O 25OOEI01 
0.I1B7E+01      O   2G00E*0I 

VARIABLES   AT   L. 21 , 13 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS U-C0S1NE V-CUS1NE W-C0S1NE X y z 

1 0 ,1235E402 0.9462t+02 O.5337EtO0 0. 1499E+02 0,IOO0E+O1 0. 2458E-I5 O.OOOOE*00 0. 3000001 0. OOOOEtOO 0. 2SOOE+01 
2 0. .I235E*02 O.9462Et02 O.5339E+O0 0, 1499E+02 0   9997E+O0 0. 2345E-01 0.O0O0E*00 0. 3000E+01 0. I250E+OO 0. 25OOE+01 
3 0 1235E+02 O.9462E+02 0.5334E+O0 0 1499E+02 0   »989E+O0 0. 4774E-01 0.00O0F*O0 0. 30OOE+01 0. 2500EiOO 0. 2S00E*01 
4 0 I236E+02 O  9464E+02 O.S324E*00 0 1499E+02 0   9974E>00 0. 7 140E-01 -0   9394E   21 0. 3000E*01 O. 37 50E+00 0. 2500F+01 
5 0 1236E+02 O.9466E+02 O.5316E+O0 0. 14 99002 0   9994E+O0 0. 9593E-01 -0   7524E-20 0 3000E*01 O. 50OOE+00 0. 2500E+01 
E 0. 123BE*02 O   9J68E+0J 0   529SEtOO 0. 149BE+02 0.9B27E+00 0. 1208E»0O 0   0O0OE*00 0. 30O0E+0I 0. G2EtOb+00 0 2bO0E+01 
7 0. 1239E+02 0.9472002 0.52B3E»OO 0 1499E+02 0.9895E*O0 0. 144SE+0O 0  OOOOE'OO 0 30O0E+01 O 7S00E+00 0. 25O0E+O1 
8 0 1242E+02 0.94B1E+03 O.5253E+O0 0. 1499E+02 0.98535*00 0. 1707E+0O -0.73BGF-20 0. 3OO0E+O1 O 8750Et00 0. 250OEtO1 
9 0. 1242E*02 0.94B7E+02 O.S192E>00 o 1493E+02 0.98O9EIOO 0 I943E+00 0   OOOOEtOO 0 3000E+01 O 1O0OE+O1 0. 2500E*OI 

10 0 124BE*02 O.950JE»02 0.5069E »00 0. 14B7E*02 O.9742E+O0 0 2 255E*00 0.0OOOE*0O 0 3OO0E+01 0 1125E+01 0. 25O0E«0l 
1 1 0 124BE*02 O.9SD3E+03 0.SO6BE+O0 0 14B7E+Q2 0.97OIE+0O 0. 24255*00 O   OOOOE+OO 0 3OOOEt01 0. 1350E+01 0. 2bOOE*01 

VARIABLES   AT L.   d   "        21. 14 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL   PRESS U-COSINE V-C0S1NE W-COSINE X Y 2 

1 0 12EhE+02 O  9526E102 0   49B9L»0O 0 1499E+02 0   IOOOE+01 0. OOOOEMX) 0   5991E-19 o. 32bOEtOI 0 OOOOE+OO 0 2500E+OI 
2 0 I265E+02 0-95266*02 0   499OE+0O 0. I499E+02 0   9B97E+O0 0. 245IE-01 O.S9S9r    19 o 3250EtOI 0 1312E+00 0 2SO0E+0I 
3 0 1265E*02 O.9527E+02 0   49S4E>00 0 14991*02 0  99BBEI00 0. 4B8IE-01 0.OOOOE+OO o 3250FI0I 0 2625E+O0 0. 25O0E+01 
4 0. 1266E+03 0.95296 »02 O   4973E+D0 o 14B9Et02 0   9973E+O0 o. 7332E-01 0  OOOOttOO 0 32E1ÜE + 01 0 3937EIOO 0. 2SO0EI01 
b 0. 1266E+02 0.9531E<02 0   4961E+00 0. I49BO02 0   99E>2E*O0 0. 9765E-0I 0  OOOOE+OO o 3250Et01 0 S25OEtO0 0 2500L+01 
6 0 1266E+02 0.953SE+02 0   4943E+00 0. 1499E*02 0   9924EIOO 0. 123BE*00 0  OOOOEtOO o 325OE+0I 0 65Ö2E+OÜ 0. 2SO0E+01 
7 0, I269E+02 0.9537E+02 O   4930E+0O 0. I49BE+02 O.9S93E+O0 0. 1462E+O0 O  OOOOE+OO 0 3250E*01 0 7B75E*O0 0 2+JOOE+OI 

e 0. 1272002 0.9547E+0J 0   4B9IOOO 0. 149BE+0? 0  9B5O£»O0 0. I725E*00 -0   1520E-»9 0 32SOE+01 0 9ia7E+O0 0 7S00E+O1 
9 0 1273E+02 0.9552E+02 0  4B111*00 0 1492E+02 O.9SO7E+O0 0. l9S7E*0O 0   3857E-20 0. 3250E+O1 0. 1050E*0I 0 2S00EIO1 

10 O I27BE+02 0.9568E+O2 O.4720E+0O 0. I4B9E*02 O.9743f»00 0 22S3C*0O 0.OOOOE+OO 0 32 50E+OI 0 1 IB IE tot o 2V»0OE+O1 
11 0. 127BE+02 0.95CSE+O2 0.4720EtOO 0. I489E+02 0.9701E»O0 0 2425E+00 0.OOOOEtOO 0, 3230E+O1 0. 1312E*01 0. 250OE+O1 

VARIABLES   AT L.   d   ■        21. IB 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL  PRESS U-COSINE v-casiNE W-C0S1NE % y Z 

1 0 1290002 0  95BOE102 0   4G8bb*00 0 1499E*02 0. lOOOE+01 0 OOOOE'OO 0.OOOOE+OO 0 3f)00EtO1 0 OOOOEtOO 0 250OE*OI 
2 0. 1290E*02 0.95BOE+02 0   468BE+00 0 I4S9E+02 0.9997E»D0 0 2M0E-O1 0  OOOOE+OO 0 350OE<OI 0 I375F+00 o 25O0£tOI 
3 0. 129QO03 0,958 IE+02 o JBSIOOO 0 1499E«02 O.99B8E+O0 0 4924E-01 0.OOOOE+OO 0 3!>O0E lOI o 27SOEtOO 0 JSOOCtOI 
4 0. 1291E+02 0.95B3E+02 0   46G9E+O0 0 I499E*02 O.9972E+00 0 7412E-01 O.OO0OE«0O 0 350OCOI o 4I2SE+00 o JSOOEtOl 
s 0. 1292E*02 0  95B4£*02 0   465GE+00 0 1499E102 0   9952t»OO 0 98246-01 ■0   3009E    19 o 3*>OOEtOI 0 55O0Et00 o 250OEIOI 
e 0 1293 002 0.9SB8Et02 0   4E33E+O0 0 I499E<02 0   9924E*O0 0 1234E*00 O.00O0F*00 0 3S0OE+O1 0 GB7SEt00 0 2bUOE*OI 
7 0. <294E*02 O.9591E+02 0   4623E»0O o. 1499E*02 0   9B92Et00 0 I4£BE*00 -0.3O23E-19 0 3SOOE+OI 0 B250F+OO o 2500EtOI 
8 0 1297E»02 0  9GO0E+O2 0   45S0E*0O 0 149BE*02 0   9849E1-O0 0 1729E*00 -0.3O47E-19 0 3S00E+O1 0 B625EtOO o 2S00EtO) 
9 0. 12986*02 0.9606E+02 0   4S04E+00 0. 1492E+02 □   980BE+O0 0 19E0E+0O -0   309BF-19 0 SSOOE'OI 0 1IOOE+01 o 2S00EtOI 

10 0. 1303E+02 0.9620E+03 0.442BE+00 0. I4S1E+02 O  9745E«O0 0 2243E*00 O.OOOOE*00 0 35O0EIO1 o I237F+01 o 25O0E*OI 
1 1 o. 1303E+O2 O.9E20E+O2 O   4427E+UO 0. I49IE+02 O   97O1E+O0 0 242SE*0O O   OOOOE<00 0 3S00E+O1 o 137GE+01 0 250OE10I 

VARIABLES   AT L,   d   ■        21. 16 

K PRESSURE TEMPERATURE MACH  NUMBER TOTAL    PRESS U-COSlNE V-C0S1NE W-COSINE H Y Z 

1 0. 13IQE*02 0.9E24E+O! 0.4423E*OO O. I499E402 0.1000E*OI 0 0O00E*O0 -O   23B3E    IB 0 3J50E*OI 0 OOOOE + OO 0 25O0E4OI 
2 0. I3IOE+Q2 0,9624002 0   442SE*00 0. 1499E<02 0  9997F»O0 0 2514E-01 ■0   2393E-1B 0 37SOE*01 0. 1437000 o 2iO0E*Ot 
3 a 131 iE+02 0.962SE+O2 0   44I9E+00 0. I499E+03 O  9988EIO0 0 4929E-01 -0   1I98E-18 0 3750EtOI o 2875F+00 o 2500E*OI 
4 0. 1312E*03 9.9E2EE+02 O   44O7E*0O O. I499E402 O  9972E+O0 0 7427E-01 -O   1200E    IB □ 3/'JOE tOI 0 4312EtOO 0 .JSOOEtot 
5 0 1312EI02 0.9628002 O.4394f*O0 0. 149AE+02 O  99S2E+00 0 9B27E-01 -O   1504F    19 0 3750E<OI 0 5750E+0O 0 2500E+01 
G 0. 1314E<02 O.9632E+03 0   4379E*00 0. 1499E»02 O  9924E»00 0 I734E*00 0.6030E    19 0 3 750E+OI 0 7!87Et00 0 25O0EIOI 
7 0. 13 I5E+02 0  9634E102 O. 43Ü9O00 0 I49BE102 O.9BS2E+00 0 14BSE tOO O.OOOOF+OO 0 3 750E tOI 0 B62St+0O 0 2500E+01 
S 0. 13ISO02 0.9B43E+02 0   4314E*ÖO 0. I498E<02 O  9B50C00 0 1728E tOO 0.OOOOEtOO 0 37SOE*01 0 l0O6E*01 0 2500E+OI 
9 318E*02 0-9G48E+O2 0   4239E*00 0 1492E<02 0  9806t+OC I960E*00 -0   1942E-20 0 3750E+01 0 1l50Et01 0 25ÜOE+ 

10 I23E+02 0.9661E+02 0.4I77F*00 0 I491E+02 O  9748E*0C ■ 2233E+00 O. I573E-1» 0 3750EIOI o 1294E+01 0. 2 500E" 

n 

CD 
--I 



Listing B-6. Continued 

1 3236+02      0.96BIE+G2      0.4176F+00     0. I491E+02     0  9701E+C 

VARIABLES   IT   I,   d   ■        21. II 

PRESSURE      TEMPERATURE   MACH  NUMBER   TOTAL    PRESS        U-COSINE 

1 0.132BE+O2 
2 0.1326E+02 
3 0 13296+02 
4 0.1329E+O2 
5 0.133OE'O2 
6 0 1332E+02 
7 O 13J3E«02 
8 0 133SE+02 
9 O 13366*02 
10 O.1339E+02 
11 O.I339E-02 

O 9660Et02 
0.966OE*O2 
0 .96616+02 
Q.96636+02 
0 96636+02 
O.966SE+02 
O 9671E+02 
Q.9679E+02 
0-9EB4E+O2 
0.9695E+O2 
O  9693E+02 

0.4I94E)00 
0.4199E+00 
0.4 1896*0O 
0.41766*00 
0.4 164E*0O 
0-4I6UE+0O 
0.4128E.OO 
O 40916*00 
0 4010E+OO 
0.3957E+00 
0.3956F+0O 

0. I499E>02 
0 1499E+02 
0. 1499E+02 
O. 1499E+02 
O I499E+02 
O 1499E+02 
O.I498E+0? 
0 I497E*02 
O 1492E+02 
0.1492E+02 
0.1492E+02 

'.242SE+00     0   IB73E-I9     0.37S0E+01     O   I437E+OI      D.250OE 

10006+01 
99H/6+0O 
999BE'00 
9973E+00 
9952EtOO 

.99246*00 
98936*00 
9350t»00 
9807E'0O 

O.97ÜOE+00 
O  97016*00 

V   COSINE 

0.4B9BE-15 
0.2503E-OI 
O 49O1E-01 
0.738BE-01 
O 97B0E-O1 
0 1228E+00 
0 l4*32E«0O 
O. 1723E*00 
0. 195*3E*OQ 
0.2223E+O0 
O.242SE+0O 

W-COSINE 

OOOOE+OO 
OOOOE+OO 
OOOOE+00 
OOOOE+OO 
oooot»oo 
O000E*OO 
OOOOHOO 
OOOOE+OO 

O.OOOOEIOO 
o ooool- +oo 
0 OOOOC'OO 

O 4000E.01 
O 4O00E+01 
0.4OOOE+01 
0.4O00E1-0I 
0.4000E+01 
O 4000E+01 
0.4O0OE*OI 
0.4000E+01 
0.4OO0E<OI 
0 4000E+OI 
0  400OE<0l 

O OOOOE+OO 
O I5OOE+0O 
O 30OOE«00 
O 45OOE+00 
o.eooüEiOO 
O 750OE+OO 
0 9OOOEIO0 
0.10SOE+01 
0. I200O01 
0 1350E+O1 
0   IBOOOOI 

2SOOE+01 
25O0E+01 
25006*01 
25006*0 1 
23006*0 1 

.25006*0 1 
0.25O0E+01 
0   2500E+0I 
O  ZSOOE'OI 
0   250OE+O1 
Q.250OE'01 

> 
m 
D 
O 

■H 
3J 

03 

Kl 

VARIABLES   »r   l,   J   ■        21, 18 

K PRESSURE      TEMPERATURE   MACH   NUMBER   TOTAL   PRESS 

1 0.13436*02 
2 O. I343E+02 
3 O, I344E+02 
4 Ü.1344E.02 
5 0.1345E*>02 
6 0 13466*02 
7 O 13476+02 
8 0 13SOE*03 
9 0.13SOE<02 
10 0.13546+02 
11 O.I334Et02 

O.3691E*02 
O 9691E+02 
0.96926+02 
0.9694E+Ü2 
0.9695E+02 
0.9S99E+02 
0.97O2E+02 
O.9710E+02 
0 B7146*02 
0.97246*02 
0 9725E+02 

0.33916+O0 
0 3992E+00 
O.39S7I*00 
O 3975E+00 
0.3960E+00 
O 39456+00 
0.39216+00 
0.38726*00 
O 3805E+00 
O 3rSBE*0O 
O 3757E+O0 

1499E+02 
1499E+02 
14996*02 
1499E+0? 
149BE<02 
14996*02 
14966*02 
1497E+02 
I492E<02 
14936*02 

U-COSINE 

0 1000E+01 
O 999?E*00 
O.998BE+0O 
0 9973E»0O 

99536*00 
9926E+0O 
9B94E+0O 
9852E+0O 
9B03E«CO 
.9752E+00 

0.1492E+02  0.9T01E'00 

V-COSINE 

0.4893E- 15 
O J4BHE 01 
O 4B58E-01 
O 7322E-OI 
0.9S9BE-OI 
O 12I8E+O0 
O. 14S3E+00 
0. 17 14E+O0 
0 1949E+00 
O 22 1SE+00 
0   242SE>00 

U-COSINE 

O OOOOE+00 
O.OOOOt+OO 
O.OOOOE+00 
O.OOCXIE+OO 
0 OOOOF*00 
0 OOOOLcOO 
0.3032E-19 
O.OOOOE+OO 
0 2495t-18 
n I261E-18 
0.630SE   19 

0.42506+01 
0 47S0E+O1 
0.4250E+01 
O 47SOE+01 
0. 4250E+01 
O 4250E»0I 
O.42506+01 
0.425OE+O1 
0.4250E+OI 
0 4250E+0I 
0 4250E*OI 

0 OOOOE+OO 
0 15626*00 
0 3125F+0O 
0.4GB7EIOO 
0 62506+00 
O 7B12E<00 
0.9375t*00 
O.I094E+O1 
O 1250E+01 
a 1406E+01 
O. 15G2E'01 

U.2S0OE*01 
O.350OE+01 

2500E*01 
2BÖ0E-01 
2500E+01 
2 500E+01 
3S0OE+0I 
2500E+01 
2500E<01 
2SOOE+01 
25O0E+01 

VARIABLES   AT   L. 21 . 19 

PRESSURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-COSINE 

1 O 1356E+02 
2 0.13S6E+02 
3 0 1357E+02 
4 0.1357E+02 
5 O 13SBE+02 
£ 0 13S9E+02 
7 O.136OE+02 
B O.1363E+02 
9 0 13Ö3E>02 

10 0.13B7E+02 
11 O   I367E+02 

97 1BE+02 
97 18E+02 
97I9E+02 
9720E+02 
9722E+03 
9725E+02 
9728E+02 
9736E+OI 
9741E+02 

0.97 50E+O2 
0.97 50E'02 

0 3915E+0O 
O 3B13E+00 
O 3B0BE+00 
O.3795E+O0 
O.37ÖOE+00 
O.3764E+00 
O 3737E+O0 
O.3EBbE+00 
0 362IE+00 
0.3b7BEtOO 
0.3S77E+OO 

0.1499E+07 
0 1499O02 

499E*02 
14996-02 
1499E+02 
1499E+02 
1498E402 
1497E+02 
I493E+02 
14936+02 
1493E+02 

1O00E+01 
9997E+0O 
99BBE+00 
997 4 E+00 
99546*00 
99266*00 
98976+00 
9B56E+00 
9B1IE+00 
9764E+0O 
970IE+00 

V-UOSINE 

O.OUOOE+OO 
0.2464E-01 
0-479BE-O1 
0.722BE 01 
0.9561601 
0 12OOE+0O 
0 I433E+00 
O. I693E+00 
0 I933E+00 
0.2206E+00 
0 2425E+00 

W-CUS1NE 

0 OOOOCtOO 
O 0000F+OO 
O 477SE-18 
0.00006+00 
O OOOOE+OO 
O.OOUÜEiOO 
O OOOOF+00 
O OOOOE+OO 
O 2501t-IB 
O OOOOE+00 
O.OOOOE+OO 

O 4B00EI01 
O.450OE-01 
0.450OE<01 
O.4500E+O1 
O.4500E+01 
O 4500E<01 
0.4SOOE+01 
O 4&0OE+O1 
O.4S0OE+OI 
0.4S0OE+OI 
0   4S0OE<OI 

O OOOOL > 00 
O 16256+00 

3JS0CI0O 
4B7B6*0O 
65O0E+OO 

.B125E.OO 
97S0E+OO 
I137E+01 

0.1300E+01 
O. 14626*01 
O.I62S6+01 

2500E*Ol 
2500E+OI 
2S0OE'O1 
250OE+0I 
2500E+01 
2SU0E+01 
250OE+OI 

0-2 5006*01 
O 25006*01 
O.2S0OE+0I 
o ysooE'Oi 

VARIABLES  AT   l.   J   . 21 . 20 

PRESSURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-COSINE 

1 0 1367E+02 
2 0 I367E>02 
3 0 13566*02 
4 O   136BE+02 
5 0. 13696*02 
G 0.1370E+03 
7 O 137IE+02 
B O 13746*02 
9 0 I374E+02 

10 O.137SE+02 
11 0   1378E+02 

Q.974OE+02 
O 9741E+02 
O.9741E+02 
O.9743E«02 
O.9744E+02 
0.974BE+02 
O 97S1E+03 
0.97S9E+02 
0.9763EI-02 
0.9772E+02 
O   9772E*02 

36D1E+00 
3652E+0O 
3B4BE+00 
363SE+0O 
362OE-O0 
3E02F+O0 
3569E+00 
35I2E+00 
3447E+00 
3405C<00 
3404E+OO 

1499E+02 
14996*02 
1499E+02 
1499E+03 
14996*02 
1499E+02 
149BE*02 
149BE+02 
1492E+02 
14936+02 
1493E+03 

10Ö0E+01 
999/EtOO 
99696*00 
9974E100 
9B56E+00 
9930E+00 

.99001+00 
98606+00 

0.9816E<00 
0.9756E+OO 
O   S701E+00 

V-COSINE 

■0.4879E-15 
O 24ME-UI 
O 473BE-01 
O 7I4IE-0I 
0.9422E-OI 
O. 1179EIOO 
O 1408E+OO 
O. 1868E+0O 
O 19I2E>00 
O.2I94E+00 
O 242SE'00 

W-CUSINE 

-0.23B2E IB 
0 238 IE-IB 
0 OOOOC'OO 
O.OOOOt+OO 
0 00OOE»O0 
00OOt«00 
OOOOF+OO 
OOOOE+00 
OOOOt+OO 
OOOOE+00 
ooooE +oo 

O 47SOE'0< 
O. 4750E + 01 
0 4750E»01 
0.47S0E+O1 
0.4750E+01 
0 4750E+0I 
0.4750E+0I 
O 47S0E*01 
O 4750E+01 
0.4750E»01 
0   4750E*01 

0 OOOOC'OO 
0 I6B7F+0O 

337SC'00 
5062E+OO 
S750E+0O 
B4376+00 
1O12F+01 
I1B1E+01 
13S0E+OI 
ISI9E*01 
16B/6+OI 

0 2S00E>01 
0 250OE*O1 
0.25006*01 
0 2500t*U1 
0.2500E*01 
0 25O0E+0I 
0.25OOE+O1 
0 25OOE>01 
0.2500t+01 
0-25006*01 
O 2500t*ui 



Listing B-6. Continued 
VARIABLES   AT   L, 21 . 

LA 

K PRESSURE TEMPERATURE MACH  NUMBER 1DTAL   PRESS ({-COSINE V -COSINE W-CDSINE X V z 

1 0.1376E102 0.9759E+02 0  35OBE+00 0. 14981*02 0. 1000E»01 0 OOOOE'OO O.OOOOE+OO O SOOOEtOI 0. ooooE+oo 0. 25O0E+01 

2 0   13TBE»02 0  B759E+02 0  3SO7E+00 0. 1499E+02 0.9997E»CO 0. 22B3E-01 O.00OOE»0O 0. 50OOE<01 0 t750E*OO 0. 2SOOE+01 

3 0.1377E+O2 O.97IS0E + O2 0. 3502EH30 0. 1499EI02 0  9989E»00 0. 4604E-01 O.OOOOEtOO O. SOOOEtOI 0 35O0E+O0 0 2QOOE+01 
4 0.1378E<O2 0.9762E+02 0  3491E+00 0. 1499E+02 0.S976E+0O 0. G9S5E-01 O.OOOOE+OO 0 soooE+oi 0 5250E+00 0 2S00E+01 

5 0   1379E+02 0.97E4E+02 0.34 79E+00 0. I4B9E+02 0   99b8E+00 o. 916SE   01 O.OOOOE»0O 0. 5OOOE+0I 0 7OO0E+OO 0 2SOOE+OI 

6 0   138IE<02 0.976BE.*02 0   3459E+00 0 1500t »02 0.9934E»OO 0. 1147E»00 O.OOOOEtOO 0 SOOOE+OI O. B750E+00 0 3500E+OI 
7 0.I3B2E+02 0.9772E+02 0.3422E*00 0 149BE+02 0.990SE+0O 0. 137IE+00 O.OOOOE+OO 0 SOOOE+01 O. 105OE+01 0. 2S00E101 

B 0.13B4E*02 0.9780E<02 O   335BE+00 0. 1497E>02 0.9BGEE+00 0. 1630F+OO 0.98B6E-1B 0. fiOOOE+OI 0 122bbtOI O. 290QE+01 

9 0.1385E+02 0  978BE+OZ 0  3290E+00 0. 1493E+02 0.982JE+0O 0 I876E»IXI 0   00OÜE+O0 □ 5OOOE+0I 0 1400E+OI 0 2500E+01 

10 O. 13S9E+07 0.9794EtO2 O   32«E*0O O. 1494E»02 0.97E2E»OO o 2I&7E+0O 0  OOOOE+OO 0. SOOOEiOl 0 137bEtOt O 2900E+OI 

11 0.I389E+02 0.9794E+02 0.3245E+OO 0. (494E»02 0.970IE»OO o. 2423E»O0 O.OOOOE+OO 0. SOOOEtOI 0 I7b0t*0l 0. 2bDOE+01 

VARIABLES   AT L,   J   •        21. 22 

K PRESSURE TEMPERATURE MACH   NUMBER 1ÜIAL   PRESS U-COSINE V '-CUS1NE W-COSINE X Y Z 

1 0. 13S4E+02 0.9775E+02 0.3378E+O0 O. 1498F»02 0.1000E+OI •0 4BS9E-lb 0.OOOOE+OO 0. 52SOE«OI □ OOOOEtOO 0. 2500E+OI 
2 0   1384E+02 0.9775E+O2 0   3379E+Ö0 0. 1498EI02 O.999BE+00 0 2I27E-OI O.OOOOEtOO 0 S250E+O1 0 IBISf+0O O JSOOE+Ol 
3 0   1335002 0-977GE+02 0   3371EIOO 0. 1498E»02 0 9990000 0. 4368E  Ol -0   47&3E-IB 0. 5250E+OI 0. 3G2SE+00 O 2&OOE*01 
4 0   1386E+02 0  977BE*02 0   3363E+00 0 1499F+02 0   9978E+00 0 B605E-OI O  O0O0E»OO o 52SOE+01 0. 54 37£*00 O. 2SO0Et01 
5 0. I387E+02 0   SJ8IE.02 0  3352E+0O 0. 1499E»02 0  9962E+0O 0. 8731E-01 O.OOOOEtOO 0. 5250E+OI 0. 7250E+0O 0 2500E+01 
6 0. 1389E+U2 0   S785E+02 0   3328EI0O 0 1S00E»02 0  9939E*00 0. 1 IOtE'00 0  OOOOE+OO 0 5250F+01 0 B0B2E+O0 0 25OOE+01 
7 0.1390C+O2 0.9790E+02 0   3284E+0O o. 149BE402 O  9912£»00 0. 132£El00 O.OOOOE+OO 0 5250E»O1 0. I0B7E+01 0. 2500E<01 
a O. I393E+02 0.9799E+02 0.3211E»00 0. 1J96E'03 0.9B73E*00 0. 1S90E*00 O.OOOOE»00 0. 5250E»01 O I26BE+01 o. 25OOE+01 
9 0.1394E+02 0.9803Et02 0   3I39E+00 0. 1493E»02 0  9S30E«00 0 1837E tOO 0   OOOOE + OO 0. 526OE»01 0 I4S0E+01 0 25O0E+01 

10 0.1398E+02 0.«B13E+02 O.3O83E+0O o 1493E+02 0.977OE+OÖ 0 3l33E»O0 O.OOOOE+OO 0 5 250E'01 0 I631E +01 0 25O0F+O1 
11 U. 139SE+02 0.9813CI02 O.3OB2E+0O 0 I493E+02 0.9/0 IE»00 0 2425E»O0 0  OOOOE+OO 0 5250E+O1 0. ISI2E+0I 0 2SOOE+01 

VARIABLES   AT L.   d  •        21. 23 

K PRESSURE TEMPERATURE MACH   NUMBER TOTAL   PRESS U-COSINE V-COSIIMC W-COSINE X T Z 

1 0   139 IE«02 O  9788E+02 0   32TIE+O0 0. I498E+02 0   IO0OE*0t 0 ooooEtoa O.OOOOE+OO 0 55O0E»01 0. OOOOE+OO 0 250OE+01 
2 0.I39IE+OZ 0.9788E+02 0.327IE+00 □ 1497E»02 0.999BE+00 0 I98BE-01 O.OOOOE+OO o 5500E»01 0 187SE+O0 0 2500E+01 
3 0. 1391E+02 O  9790E'O2 0  3260E+00 0. 1498EI02 0.9992E»OO 0. 3916E-01 O.OOOOE+OO o 5500E+01 0. 3750E+OO o 250OE+01 
4 0.1393E+02 0.979?E+02 0  3292E<00 0 1499E»02 0   9983E»00 0 SB93E-01 0  OOOOE+OO o SS00E+01 0 S625COO a 2S00E+01 
Sr Ü. 1394E+02 O  9795E+02 0   3338E+00 0 1499E»02 0.997OE»O0 0 7797E-01 o ooooE+oo 0 S5OOE»01 0 7 50OF+OO 0 SSOOEtOI 
e 0.1397E+02 0  9801E»02 0   3207E'0O 0 1500E'02 0  9950E'DO 0 9977E-01 0  OO00E»OO 0 550OE+O1 0 9375E10O 0 2500E+OI 
7 0. 1399E+02 O.9B06E+O2 0   3154E»00 0 1499E«02 0  9926EtOO 0 1213F*00 O  OOOOE+OO 0 SSOOEtOI 0 1 129E+01 0 2S00F+0I 
a 0.1403E+02 0.9B|7E>02 0   307SE+0O 0, 1498002 0   9B90£tO0 0 I479E»00 0  OOOOE+OO 0. ,5iOOF+01 0 1312E+OI 0 25O0E+OI 
9 0.I404E»02 0.9B23E+02 0   3003E'00 0 I49SE»02 0  98S0E«00 0 I72»IE*O0 0  OOOOE+OO 0 5500E*0 1 o 1500E>01 0 250OE'Ol 

10 0.14 10E+Ö2 O.9836E+02 0.2934E+0O 0 1497E»02 O.9784E«O0 0. 2069E+OO 0 00O0E»00 0 5500£>Q1 o 1687EtOI o 2S00E+0I 
11 0.14 10E»02 0.9B36E+02 0   2932E+00 0. 1497E+02 0  97O1E»0O 0 2429E»0O 0  O00OE«O0 o SSOOEtai o 1B75Etoi □ 7SOOE+01 

VARIABLES   AT L.    J   -        21. 24 

K PRESSURE TEMPERATURE MACH   NUMBER TDTAL   PRESS U   COSINE V-CDSINF W-COSINE X Y z 

. 0   1396E+02 0.9B0OE+O2 O.3183E+O0 a. 1498E»02 0. IOOOE'01 -o .23BBE-1S 0   7463E-17 0 5750EI01 0 OOOOE+OO 0 .2b0OE+O1 
2 O.1396E+07 0    9B0OE+D2 0.31S8E+00 0 149SE<02 O   99BBE+0O 0 . 1892E-01 0.74G7E-17 o . Ü7SOF»01 0 , 1937EtOO 0 250OEIOI 
3 0. 1397E+02 0.9802E»02 0  3176000 0. 1499E+02 0   9994E»00 0 33G2E-OI 0  O000E»0O 0 .5750E»OI 0 3875E+O0 0 .250OE+O1 
4 0   1399E+02 O.86O4F.+02 0.31GBE+00 0. 14 996*02 0  99B/E+0O o S024E-01 0.37S4E-I7 o .5750E+OI 0 SB13F+00 0 2SOOE»01 
s 0    1400E+02 0   9807E + 02 0  3I42E+00 0 1499E«02 0  997BE+00 o 6637E   01 0  9449E-IB 0 5750Et0l 0 7750E+0O o .250OE+O1 
6 0.1403E+O2 0 eei3E«02 0  3097E+00 0 1499E»02 0.99G3E+OO 0 SES7E-0I -0   3B28E-17 0 5750E+01 0 9687E+0O 0 JSOOEtOI 
7 O.1404E+02 0.98IBE+02 0  3O3IF.+00 0 1497E'02 O.9943E+O0 0 1064E>00 -0   7B1tjE-l7 0 S750E+01 0 . 1 162E+U1 0 2SO0E'O> 
3 0   1409E>02 0   9S20E+02 O   2936E+QO o 149EF»02 O  991OE»00 o .133SE+00 O.OOOOEtOO 0 . ETSOE'OI 0 l3bEE«01 0 2 500E*0I 
9 0.14 10E+02 0.9835E»02 0   2B43E+00 0 1491E*02 0   9871E«00 0 .1599E*O0 -0.8306E-17 0 .S7S0E+O1 0 ISSOt>01 0 2S0OFI01 

lO 0   1417F+02 0.9852E+02 0   3733E+00 0 1493E+02 0  97B8E»00 0 20A9EIOO O.OOOOEtOO 0 57 50E+0I 0 I744E+01 0 2S00E+01 
11 0   14 17E+02 0  9BS2E+02 0   2731E+O0 0 .1493E+02 O.9701EI00 o .242SE»O0 0  OOOOEtOO 0 S750E-O1 0 I937E+01 o .25006+01 

o n 
3 

0= 

ft 
BLES   AT   L,   J   - 



Listing B-6. Continued 

7E5SURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-COSINE V-COSINE 

1 v.I40SE«02 
2 O 1402E>02 
3 O. 1403E*02 
4 O 1404Et02 
5 0 14O5EI02 
6 O 14OBFt02 
7 O 14O9Et02 
8 O.14I5F+02 
9 0.1417Et02 
10 0 1430M02 
11 O 14S0E»0S 

SB10E<02 
9S10E*02 
9BI2E-02 
3B14Et02 
3B1BE+02 
9S23E<02 
9B2BEt02 

0.9B42EtO2 
0 9B4B£>02 
0.9B77E+02 
O   9B76E4Q2 

O 3l2'jt*O0 
O 3l?4F*0t) 
O 3113E»00 
O 31O0E*U0 

3Ü63E*00 
3005C<0O 
2922E*00 
2804Ei00 
2676E+00 
2545C«00 
2S43EtO0 

0 1SO0F«O2 
O l50OEtO2 
0 15<)lt-i02 
0 I500E+O2 
O.1499Et02 
O H18E«02 
0 1495Et02 
O I4Q4E*02 
O 14B9Et02 
0 149EFtQ2 
O.1496E+02 

O lOOOEtOI 
O 9999£>00 
0.9996E»O0 
0.9992EIOO 
O 9986E«00 
0.9977EtOO 
O 9907EtOO 
0.994BE100 
O 993SC<00 
O 9B90E+OO 
O 9923E■00 

O ooooEioa 
0 169SE 01 
O 2714E-OI 
O 4030E-OI 
O 5231EO! 
O 68IOE-0I 
O S12SE-0I 
O 1022EIOO 
O 113EFtOO 
O. 14B2EIOO 
O. 1240E >00 

W COSINF 

0 7472E-IT 
O.7476E-17 
0 7483E- 17 
0 OOOObtOU 
0.OOOOEtOO 
0 OOOOEtOO 

■0 397GE- 17 
O OOOOElOO 
O.OOOOEtoo 
O OOOOEtOO 
O.OOOOE»00 

0.6OO0F»O1 
0.6000E<01 
O 6OOCt«0l 
0.60O0F*OI 
O.SOOOi »01 
0.6000E-01 
O 60OOETO1 
O.60OOtt0l 
0 6000E*01 
0 EOOOEtOI 
0-6000Et01 

O OOOOEtOO 
0.2000EtOO 
O.4000E>00 
0 BOOOEtOO 

BOOOEtOO 
lOOOEtOI 
1200Et01 
I400E»01 
1600E»01 
1900E->01 
200OE*01 

O 25O0Etwl 
Ü.2300E*01 
0.2500t'OI 
0.2500F*OI 
0 250OEIOI 
.2500EtO1 
2500E+01 
2S00L1O1 
2500E*01 
26OOE»0l 
2SOOFt01 

00 

VARIABLES AT L. J -   21.   26 

K     PRESSURE  TEMPfcHATURE MATH NUMHLK TOTAL PRESS 

1 0   1406E*02 
2 O   1406E+02 
3 O.I407FtO2 
4 0   1407F+O2 
5 O.I408Et02 
6 0.I411E+O2 
7 O   1412Et02 
8 0   141 BE«02 
9 O 1419F*03 

10 O 1430Et02 
1 I O   14 30£t02 

0.98I8E<02 
0.9UI8E<02 
O 9820£*O? 
O ya2l£«02 
0 9824Et02 
0 9829E»02 
O 9834EI02 
0 9847Et02 
0-9852E»02 
0 9878E*02 
0.9878EtO2 

aoMLtüö 
3074 t t()0 
3O75Ci00 
30S.it < 00 
3015EtOO 
29S9EIOO 
2B77E4 00 
2770EtOO 
2E4BE100 
259S£tOO 
259 It+00 

O 1601E*02 
O 150 IE*02 
0 1502Et02 
O 1501E*02 
0.l5O0E<02 
0 1499Et02 
0 H96E«02 
0 I4B5E*02 
O I490E*02 
0. I499EI02 
0   1499E*02 

(J-COSINE 

O.lOOOE+OI 
O   9999E*00 
0.999BE+OO 
O.999SE+O0 
0  99926*00 

.9987E»0O 
9985E»0O 
B97BEtoO 
9982EtOO 
99fl1E*00 
lOOOE'Ot 

«-COSINE 

O.OOOOE'00 
0.134OE-01 
O 2OG8E-01 
O 3114E 01 
O 3950E-O1 
O 5004E-01 
O 5btibfc-01 
O BS7BE-01 
0.59I9E 01 
0 6152E01 
0   bbB2E-lb 

W-CDSINL 

0 0OO0E*00 
O.OOOOEtOO 

-O 1S63E 17 
0 OOOOEtOO 
O.OOOOEtOO 
0 4S28E-18 
O.09S8E-17 
O.OOOOEtOO 

-O 17I9E-IB 
O.OOOOEtOO 
O  OOOOEtOO 

0 fi250Ft01 
0 62S0E+01 
0.6250tt01 
O 62B0fto1 
0 6250C01 
O 6250ttOI 
O 62SOEt01 
0.6250EI01 
0 6250H01 
0.6250E101 
0.62S0F+01 

O. OOOOEtOO 
O.2OO0EtO0 
O 4000EtOO 
0.6000EtO0 
o aoooEtoo 
O lOOOEtOI 
O 1200C»01 
O 14006*01 
O. IBOOEtOI 
O IBOOEtOI 
0.2OOOEtOI 

JSOOFtOI 
25COEt01 
2 5O0E*O1 
25O0FtO1 
2500El01 
2GOOE+OI 
25OOEt0l 
2SOO£<OI 
250OF+01 
2SO0EI0I 
2500EtOI 

VARIABLE5 AT L. 21. 2T 

tJ\ 
PRESSURE      TCHPERATURF   MACH   NUMBER   TOTAI    PRESS        (JCOSINb 

1 0 140BEI02 
2 0 140BEtO2 
3 0 140BE1O2 
4 0 140'jl"'02 
B O I410C>02 
6 n.14 11F»02 
7 0 !412Et02 
B 0 I41SE»02 
9 0 I416F-02 
10 O 1419E-02 
11 O. 1419tt()2 

0.9B22Et02 
O.9B2JEt0S 
O 98?3Et02 
O 9B25Et02 
0 9B76E402 
O 9Q3OE*02 
O.98'J4E>02 
0 9S42E»02 
0 9SJGE*02 
O.986SEi02 
0.985BEt02 

3030EIOO 
3033btOO 
3035EtOO 
301bhtOO 
2984EtOO 
2939CI00 
2B72ltOO 
2790EtOO 
27OSt<O0 
27ISFtO0 
27I8EIOO 

O. 1bOO£t02 
O.lbOlt-02 
O.IHO1E«02 
O !50IEt02 
O. 1S0ÜE-U2 
O 1499F<02 
0 149SEt02 
0.14S4E.02 
0 11 OOF«02 
0 I494EI02 
0 1404FtO2 

IO00tt»1 
100QE*01 
9999EtOO 
9997EtO0 
9994E*0O 
9992EtO0 
999IEIO0 
99B9Et(K) 
9993EtOO 
9997t >00 

0. lOOOEtOI 

V COSINE 

OOOOEtOO 
91S2E-02 
16B2E-0I 
2S29E-01 
3344F0I 
40U2E-01 
4344E-OI 
4703E-OI 
3B11E-0I 
2SH4E-OI 
2G78E 15 

W-C0S3NE 

O.OOOOE tOO 
O  OOOOEtOO 

-0 1509E-16 
0 0000b»OO 
O.OOOOEtOO 
0 3BB7C 17 
0 795IE-1 I 
O.OOOOE «00 

-0 337 IE- III 
0 OOOOEtOO 
O  OOOOElOO 

6S00C101 
6500FtOl 
6500CI0I 
esoOFtoi 
6500E«0t 
esooEtoi 
6500E+0I 
6S0OE*0l 
6500FtCI 
6500Et0l 
esooFtoi 

0 OOOOE'OO 
U 2000EtOQ 
0 4(XX)E<00 
O BOOOE'OO 
0 BUOOEtOO 
O.lOOOEtOI 
O.l2O0EtO1 
0 1400Et01 
O 1600E-01 
O IBO0E«01 
O 2OOOEt01 

O 2S0OEIOI 
O 2500E+01 
O 2S00CI0I 
O.250OF+O1 
0.2500COI 
O 2500E*O1 
O 250OEIO1 
O 2500b t()| 
O 250OE*O1 
O.25O0EIO1 
O 250OEt01 

VARIABLES AT L. J =   21.   28 

K    PRESSURE  TEHPERAIUHt MACH NUMBER TOTAI PRESS U-COSINE V-C05INE U-LQSINE 

1 0 1409l>02 
2 O !4O9Et02 
3 0 14O9E*02 
4 0 !41OEt02 
5 0 14 11L+02 
6 0.14 13E»02 
7 o 1414E*02 
S 0.14ibC'02 
9 0.1418EtO2 

10 0    I4I9EI02 
11 0.14206*02 

0 9825bt02 
0.9B25E*O2 
0 9825Et02 
0 9B27E»02 
0.9828Et02 
O 9B33£«02 
0 9B37E»02 
0 9B4SEt03 
O 9BbOE>02 
0 9BB5Et02 
O 9BSSE»02 

O 29BGEtOO 
0.2990FtOO 
0 2990EtOO 

2976EtO0 
295GEIO0 
2935f»DO 
2874EtOO 
281lEtOO 
2754EtOO 
2785EtOO 
27E9btC10 

0 1499EJ02 
O.1499Ci02 
O !499Et02 
0.1499E»02 
O 1499EtU2 
O. 1499Et02 
O 1497LI02 
O. 149SEt02 
0 1494E-I02 
O. 1497t<02 
0 I497C-02 

O lOOOEtOI 
O 1000E<OI 
0 9999£t00 
0 9997E«O0 
0.9996E+00 
O 9995EIO0 
O 9994EtOO 
0.9995EtO0 
0 9997EIO0 
O lOOOEtOI 
0 1CO0E>01 

o.ooooc. oo 
O 524hF-02 

I425E-0I 
2252E-01 
2852C 01 
3307F-01 
3305E-01 
3256E-01 
2287E-01 
7736E-02 
6572F-IG 

0   OOOOE'OO 
0   OOOOEtOO 
0   I'JSOE    16 
0 OOOOEtOO 
0   OOOOdOO 

3902E-17 
15BBE-IE 
OOOOEtOO 
330BE-16 
OOOOEtOO 
OOOOEtOO 

O BTMHIOl 
0 67SOMOI 
O 6750b to I 
0 67SOE101 
0.6/90EtOl 
() 6750Et01 
O.67b0E>0l 
O 6750fto1 
O 6750EI01 
O 67SOtt0l 
0  6750C»01 

0 OOOOEtOO 
O 2OO0E*00 
0 tOO0E*0O 
O BOOOEiOO 
O SOOOEtOO 
O lOOOEtOI 
O 1300EtOI 
O. MOOEtOI 
0.IBOOEtOI 
O   IBOOEtOI 
O  3000EtOI 

O 2500ft(l1 
0 2300C01 
0.25OOft01 
0.2SOOEIOI 
0.35O0F*01 
0 25O0E-01 
O 29O0EtO1 
O 25O0EtO1 
O 2SOOtt01 
O 25O0Ft0l 
0.25OOE'0l 

VARIABLES   AT   L.   J   « 21, 29 

K PRESSURE      TEMPERATURE   MACH  NUMBER   TDIAI    PRESS U-CQSlNb 



Listing B-6. Concluded 

1 0 I409£>02 0 9826Ctü2 o .29blL*CK> 0, 1497E»02 0 lOOOEtOI ü OOOOE«OO O OOOOE«OO 0. 7000EI01 0. OOÜOtlOO o 2500btoi 
2 0. l4 10FtO? 0 9826E*02 0 2354F*00 0 I498E'02 0 10OOC01 0 37Ö6f-02 O OOOOE«00 0 VOOOE'OI 0. 2O0OE+OO 0 25O0E»01 
3 0 I409£*02 O. 9aq&E*02 0. 29S1E10O 0, 1497E+02 o 9999E«0O o. I2I7E-C1 -O 15SOE-1G 0 7O00E«01 0 4O0OE*O0 0 2b00fct01 
4 0 1411E+0? 0 9827E*02 0 294bC«0O 0. 149SE»02 0 999BE<00 0 .13541-Öl O. . OOOOE *00 0. 7000£t01 0 60OOE>O0 0. 25O0£t01 
b 0 14t1E+02 0 9B29E»02 o. 293at*oo 0, 149St*02 0 9997E«0a o 23I4E-Q1 0 OOOOE«00 0 7OO0E«01 u. BUOOEIOO 0 2500F+0 1 
6 0 1413E+02 ü. 9BJ3E*02 0 2921E*00 0 1499C02 o. 9997E<UO 0. 2SB1E-0I 0 1954E-11 0 7000Etoi 0 10OOF*O1 0. 25O0E+01 
7 0 HKfc*02 O. 9S37F«-02 o 2BB4CIOO 0. 140SE+02 0 9997E»00 0 2S76E-Ü1 O 7909E-17 0 7OO0E<01 0 1200E+OI 0 2500E»01 
11 0. I4 1SE*02 0. 9843E*02 0 28 41t-tOO 0 H97E+02 0. 9997EtO0 0 2304E-0I 0 OOOOE+00 0 7O0OF (Öl (1 I4QOE»OI 0. 2bOOE+01 
9 0. 14 17F K)7 ü 984BE»02 0 ?«07E*00 0. 1496E+02 0 9999E»00 0 ISJlEÖl -O 1623E-1G 0 70O0£<O1 0 ir.OOf »01 0. 2SOOE*01 
10 0 1417E+02 0. 98S0E-t02 0 2813E4ÜO 0. 1497E+02 0 1000E*CM 0 I84UE-02 0 0000E« 00 0. 7000E<01 0 leooc'Oi 0 2500E >01 
11 0 I417E«02 0. 9B!lObt02 1 ?R1GEtQ0 0. 1497E«02 o. 1000E»01 0 1618b - IC 0. OOOÜttCD 0 70OOE>OI 0 7000F 4-01 o. 2bOOttu1 

VARIABLES AT L. J ■ 

K PRESSURE TEMPEHATURE MACH NUMBER 101AL PRESS UCOS1NE V-COS INE U-COS INE A V i 

1 0. 14l0E«O2 o as?6E»02 O 2927E100 O 1496FtO? 0 1000E'01 0 oooo r. '00 0 OOOOE+00 0 7250E+O1 0. OOOOE»OO 0 2500E<0I 
2 0. I410E»07 0. <5626E*02 0 292Ub<0O o 1496E*02 0 lOOOEtOI o Z7STE ■02 O OOOGfctOO 0 7250E»OI O 2OO0E»O0 O 2'jüOttOI 
3 0 14 10E+02 0 9827E*02 0 2973E100 0. 1496E<02 O IOOOE*OI 0. B356E ■02 0 2444E-IB 0. 72SOE'01 0 4OO0E'OO 0 2500E*01 
4 0 141IE*02 0.9B28E'O2 0 2927E100 o 1497E*0J 0 99B9E»00 0. 12571 ■01 O OOOOF+OO 0. 725OE«01 0. 6000E<00 0 2500CI01 
6 0. M12E-I02 0.9B30Et02 0 292(iF«00 0 1498EI02 0 9999E*O0 0 1S17E 01 O.OOOOE'OO 0. 72SOEtol o. Booottoo 0 JSOOE'OI 
6 0. 1413E402 Q.9B34E*02 0 2917E100 0 1499E«02 0 9999E«00 0 I663E 01 0.1223E 1ß 0 72SOE»OI 0 lOOOE'Ol 0 2500E'0I 
7 0. 1414E402 0 9B37E*02 0 2S90fctOO 0 14 99E102 0 9999E400 0 I6GBF 01 -0.3947E-17 0. 7250E«OI o 1200E*OI 0 2500E+P1 
8 0 1415E«02 0.9B4:E»02 0 28*8E*0O o 149BE«02 o. 9999E<t00 0 1 -16 1 L 01 0 OOOOE tOO o 72ÜOE»OI o 1400E«01 0 2500E401 
9 0. I4 1BE+Ü2 0.9B47E*02 o 2839ElOO o 149BF«02 0 IOOOE'01 0 9675C ■02 0 8028E-17 0 7 250E»OI 0. teooEto« 0 2500EI01 
10 0. 1417E+OJ 0 9B49E'02 0 2339b<O0 0 14B8E«02 0 lOOOEtOI 0 1 142E ■02 0.OOOOEtOO o 7 250EtOI 0. ISOÜHOI 0 KOOHOI 
11 0. I4 17E+02 0.9B49F*C2 o 7839F+00 0 1498EI02 0 1000E-01 0 1B01E ■16 0 OOOOE'OO 0 ;2SOEtOI 0 2000E*01 0 2500E*01 

VAHUBLES II L J -   21.   31 

K   PRESSURE  TEMPERATURE MACH NUKBEU IOIAL PRESS U-C0S1NE V-C0S1NE U-C0S1NE 

1 0   I4I1E«02 
2 0   14 11E*0! 
3 0   I412E«02 
4 0   14126*02 
5 O   14I3E402 
6 O   1413E"02 
7 O 14I3E«02 
B O 1414E*Q2 
9 O    M14E.Q2 

10 O   14'.5E*02 
11 O   14I5E*02 

O 9B29E»02 
0.9829E*02 
O  9830E»02 
0.9631E<02 
O 9B3 1E102 
O 9B33E»02 
O   $836E»02 
0.9B40E*02 
0 SB43E'02 
O 9845E102 
O   9B4BE*02 

292lEtOO 
79?0F«0O 
2917EI0O 
29246*00 
2924F100 
2914E<00 
2888E40O 
2361E*00 

o.isiaciüo 
0   2840t»OO 
O   2844EIOO 

149BE«02 
1497E>02 
1498E402 
1498Et02 
1499E«02 
1499E-tC3 
1498E»02 
1497E<02 
1496E*02 

O.1497E>02 
O   1496E«02 

0 1000£'01 
O.IO0OEt01 
0 1000E*01 
O lOOOEtOI 
O.lOOOEtOI 
O 3999E*0O 
0.9999EIOO 
O.1OOOE+01 
O lOOOEtOI 
O.lOOOEtOI 
O   1000E*01 

O.OOOOt'OO 
0 33B2E 02 
0.602SE02 
0.7S68F-02 
O 90R1F-02 
O.lOOnr 01 
O IO3BE-01 
0 9311E-02 
O 644 JE -Ü3 
O 2474F 02 
O.3209E   16 

O OOOOE »00 
O OOOOE'00 
0 7831E-17 
O.OOOOE+0O 
O OOOOE iOO 

■0 1959E-17 
O 7903E-17 
O OOOOE<00 
O.320BE-IS 
0 OOOOEi00 
O  OOOOE»00 

750OE«Ot 
7SOOE<OI 
7BOOE<OI 
7BOOE»OI 
TMK9C to< 
TEOOEtOI 
75OOE*0l 

0.75OOE10» 
O 7500EI01 
0 ISOOEtOl 
0.7500Ef01 

O OOOOE < 00 
0 20O0E*O0 
0 40OOE4 00 
O OOOOE*00 
0 BOOOEtOO 

1000E+01 
I2O0E tOl 
14OOE*01 
löoor toi 
1BOOEt01 

2OOOEI01 

O 2S0OEIOI 
O 250OE*O1 
0 2S00C«OI 
O.7500E+01 
O ?500E*01 

25O0E<OI 
2500EJ01 
7500E+OI 
2SOOE toi 
2SO0E'01 
2S00E<0I 

VARIABLES AT L. 2 1 . 32 

K F 'RESSURE TU 4PERATURE MAI :H NUMBER TOI AL PRESS L I-CU51NE V-COSINE W-COSINE K V z 

1 0. 1412E»02 0. .9B29E»02 0 ?9ir>Ft00 O 1498E>02 O 1000E«0t 0.OOOOE>00 0 OOUOC'OO 0. 1 CbOEtOI 0 OOOOE* 00 0 2500E 101 
2 0 I412E+02 0 9B29Et02 0 29I4EiOO 0 1497E1Ü2 O 1000E«01 0.33B2E-O2 O OOOOF+OO 0 7 7S0EI-0! 0 2000EtOO 0 3SOOF*01 
3 0 14I2E-102 0 983 IE«02 0 291GF'00 O 149BEI02 0 lOOOEtOI O 27B3F 02 0 1S66E 16 0 1 ?5UE'01 0 4OOOF*00 0. 250OEt01 
4 0. 14I2EI02 0, 9BJ1fc'02 0 292 lEtOO 0 1499ttQ2 0 lOOOEtOI 0 3 170E-02 0 OOOOfciöO 0 7750E'0< 0 tiOOOEtOO 0 SSOOE'Ol 
5 0 14l3Et02 0 9S32EI02 o 2921t<O0 0. 1499E<02 0. lOOOEtOI O 3014F-02 0 OOOOEl00 0 77S0Etoi (1 BOOOEtOO 0 2^0OE101 
fi 0. 14I3E+02 O 9833E»02 0 39 "JE »00 O l499Et02 0 lOOOEtOI 0 3S08EO2 O 19GIE-17 o 77SOEt01 0 lOOOEtOI 0 2S00E'Ul 
7 0 14I3£»02 0 9835E<02 0 28B6E'0O 0 1497E+07 0 lOOOEtOI 0 379GE-02 -0 790HI--17 0 77SOEt01 0 1200C<01 o. . 2bOOb<OI 
B o 14I4E+02 O 9B39Et02 o 2863E+00 0 1496C02 0- lOOOEtOI 0 4107F-02 0 OOOOEi00 0 ;V50£t01 0 140OFt01 0 250OE10I 
9 0. 14I4EI02 0 9B4IE«02 0 2852E+00 o 149Gt<02 0. lOOOEtOI 0.32&7E-02 0 3202L-IG 0 77S0EtOl □ .1600Et01 0 2500E'01 
io 0. 1414E+03 0 9845E»02 0 2US1Ltoo 0 149C.EIQ2 0- lOOOEtOI 0 3732E-02 0. OOOOE ■ 00 0 77SOEI01 0 ISOOEtOl o 25OOEt0l 
1 1 o. 1414E102 0. .9844Et02 0 7B41F'tOO 0. 1496E102 (). lOOOEtOI 0 3204E-18 0 OOOOE < 00 0. 1 C50ttO( 0 2OOÖE+01 0 2500E'01 

VARIABLES AT L. J -   21.    33 

PRESSURE  TEMPERATURE MACH NUMBER TOTAL PRESS   U-CUSINE 

■4I3E + 02 
413Et02 

0.9835Et02 
O 9B35Et02 

O 792ÜF*00 
O 2924EI00 

O.I499C102 
O I499F<07 

O lOOOEtO- 
O lOOOEtO 

OOOOF+OO 
2706E 02 

O OOOOE«OO 
O.OOOOFtOO 

U BOOOEtot 
o eoooEtoi 

O OOOOEtoo 
0 2000E<00 

0 2 500C 
O 2500F 

CD 

■F» 



AEDC-TR-87-24 

NOMENCLATURE 

Aj Flux Jacobian formed from the derivatives of Fj with respect to Q 

a Speed of sound; for a perfect gas, a2 = T 

E Total energy per unit volume; E = Q (e + 1/2UJUJ) 

e Internal energy per unit mass; for a perfect gas, e = T/(7 - ]) 

Fj Inviscid flux vector 

Gj Viscous flux vector 

I Identity matrix of rank 4 or 5 for 2-D or 3-D, respectively 

J Jacobian of the coordinate transformation from Xj to £j 

K Coefficient of thermal conductivity 

K! Metric element; the derivative of ft with respect to Xj 

P Pressure; for a perfect gas, P = (7 - 1) (E - l/2eUjUj) 

Pr Prandtl number: Pr = /iCp/K 

Q Conservation vector 

qj Heat flux vector 

Re Reynolds number: Re = paXr/y 

RHS Right-hand-side vector; finite difference form of the steady Navier-Stokes 
equation multiplied by —At 

T Temperature; for a perfect, gas T = 7P/Q 

t Time variable 

Uj Contravarient velocity components (U, V, W)   , 

118 



AEOC-TR-87-24 

UJ 

7 

*2 

Subscripts 

x, y, z 

*, i?. r 

Superscript 

Physical velocity components (u, vt w) 

Spatial coordinates (X, Y, Z) 

Ratio of specific heats 

Kronecker delta 

Second coefficient of viscosity 

First coefficient of viscosity 

Curvilinear coordinates (£, i}t f) 

Density of fluid 

Viscous stress tensor 

Kinetic energy factor: l/2(-y — 1)UJUJ 

Differentiation with respect to subscript 

Time level 

119 




